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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

TO21 NORTr G Aantz EayT, PO BOR TH2Th, SPNJEL T Ll sy H2794.4007,

THOMAS V. Skinszr, DiReCTOR

MEMORANDUM

DATE: . February 20, 2001
TO: Bureau File (for insert into September 5, 2000 Feasibility Study, Volume 2)
FROM: Jerry Willman AW
SUBJECT: Minor changes to original document
SITE NUMBER: 2010300074 Winnebago

Southeast Rockford Groundwater Contamination

Superfund/Technical

This memorandum is intended to amend Volume [llof the Source Control Operable Unit (OU3)
Feasibility Study Report dated September 5, 2000, and shall be inserted beneath the front cover of
the report within the Bureau file and site repositories.

Following the completion of the Feasibility Study, several alternatives described within the report
have been slightly modified affecting the final cost for that alternative. Volume Il Appendix D
contains detailed cost information for each alternative. Two alternatives were slightly modified and
therefore, the associated tables were modified as well. Each modified table is identified below and
attached to this memorandum.

Changes to Volume II: Appendix D

Replace Replace existing Table 7-4, Detailed Cost Estimate Table, and Comments Table with
p amended tables that are attached to this memorandum.

Replace Replace existing Table 7-17, Detailed Cost Estimate Table, and Comments Table with
P amended tables that are attached to this memorandum.

GeOrGE H. Ryan, GOVERNOR




TABLE 74

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT T— .
ROCKFORD, ILLINOIS U .
FEASIBILITY STUDY
SOURCE AREA 4
ATIVE SCS-4D REVISED 1: PART!A_L QEMOLITION, EXCAVATION, AND ON-SITE THERMAL TREATMENT
7 COST SUMMARY
Item/Description ~ Total Cost
CAPITAL COSTS
General $52,000
Demolition/ Construction $99,000
Excavation / On-Site Thermal Treatment $719,000
Excavation Dewatering $532,000
Post Treatment Sampiling $12,000
SUBTOTAL CONSTRUCTION COSTS ! $1,414,000
Bid Contingency (15%) $212,000
Scope Contingency (15%) $212,000
Engineering and Design (15%) $212,000
Oversight/Health and Safety (5%) $71,000
TOTAL CAPITAL COSTS $2,121,000

ANNUAL OPERATING AND MAINTENANCE COSTS

General Maintenance of Thermal Treatment System $0
TOTAL ANNUAL COSTS $0

REPLACEMENT COSTS
TOTAL REPLACEMENT COSTS ¥ $0

PRESENT WORTH ANALYSIS

Total Capital Costs (from above) $2,121,000
Present Worth Annual O&M Costs ! 0
Present Worth Replacement Costs $0

TOTAL PRESENT WORTH $2,121,000

(1) Capital costs for construction items do not include oversight fees, which are accounted for separately.

(2) Replacement costs include construction and oversight capital costs.

(3) Capital costs represent the present worth of the given alternative.

(4) Present worth of annual O&M costs is based on a 7% annual discount rate over a project life of 3 months.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION, AND ON-SITE THERMAL TREATMENT

DETAILED COST ESTIMATE
Construction/ Start-up &
instaliation Annual O&M  Baseline
COST COMPONENT Unit No. Units Unit Coat| Capital Cost, ... ., Costs Costs Costs
. . B ~ R - T
construction trader (rental and delivery) mo 3 $275 $825
mobizaon 18 1 $10.000 $10,000
demobikzation 18 1 $10,000 $10,000
decon trailer| ] 1 $5,000 $5,000
velwcle decon station ea 1 $10.000 $10.000
vehicle decon equip (7] 1 $570 $570
heatth and safety equip mo 3 $4,500 $13,500
slectrical power service supply 3 $400 $1.200
3 $230 $690

30,000 $0.25 $7.500
000 $91.500

lizaton Is 1 $23,500 $23,500
pad for staging Is 1 $10.000 $10,000
temporary enclosure {rental - 88 wide by 200 long) mo 3 $9,583 $28,689 $60,000

excavaoon ton 12,579 $5.00 $62.895

sail treatment| ton 4,080 $53.00 $216,240

bacifill and compacoon ton 12,579 $2.00 $25,158

water supply (10 GPM) mo 3 $1,500 $4.500

sheet piling [] 360 $800 $288,000

Completely furmush, install, operate, and remove system

well points spaced 20° 0.C mo 1 $250,000 $250,000
analyscail  batch 52 $1,000 $52,000
T&0 cost (15 GPM produced)|  gallon | 1,132,900| $0.20 $226,580
rentat of (2) 21,000 galion tanks: mo 3 $1,000 $3,000
Analytical for Volatie Organic Compaunds {soils) ea 58 $200 $11,600
shipping and handling ea 4 $50 $200

In general, a bulk density of 1.5 tons/yd’ was assumed for soils material - this conversion was used for conversion of‘ pricing giving per ton,
where volume of material is given in yd’.



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION, AND ON-SITE THERMAL TREATMENT
DETAILED COST ESTIMATE

G T S1 T T

reatmeny

mabiizauon/demotulizauon

$23.500

Construction/ Start-up &
installation  Annual O&M  Baseline
COST COMPONENT Unit No. Units Unit Cost| Capital Cost Costs Costs Costs
ZORSirLCLON raver rental and detivery! mo 3 $275 $825
mobizason| 18 1 $10.000 | 310.000 !

demobiizaton 1s 1 $10.000 $10,000

decon traver ea 1 $5.000 $5.000

vehicie decon staton ea 1 $10.000 $10.000
vehicie decon equipment ea 1 $570 $570

health ard safety eguipment mo 3 $4,500 $13.500

siectncal power service supply mo 3 $400 $1,200
dust control mo 3 $230 $690

Partial Demolition cf 30,000 $0.25 $7.500

Reconstructon of Factory $91.500

$23,500

pad for staging Is 1 $10.000 | $10.000
‘emporary snciosure (rental - 88" wide by 200" long) mo 3 $9 563 $28.689 $60.000
excavaton ton 12,579 $§5.00 362.895
soul treatmert ton 4,080 $53 00 $216,240
backfill and compacuon ton 12,579 $2.00 $25.158
water supply (10 GPM) mo 3 $1,500 $4 500

. - e s 2
cavatiogDewalagogtwell

iy furrush, instail, operate, and remave system
well points spaced 2000 C

Compietel

sheet piing

if

P T N
PO R L NP N

$800

$288,000

anatyucal

T&D cost {15 GPM produced)

mo 1 $250,000 §250.0C0
batch 52 $1.000 $52,000
gallon 1,132,800} $0.20 $226.580

rentat of (2) 21,000 gallon tanks

Anaiyacal for Volatie Orgarnic Compounds (soils)

$1,000

$200

$3,000

$11.600

shipoing and handling

$50

$200

In general, a buik density of 1.5 tons/yd’ was assumed for soils material - this conversion was used for ccnversion of pncing giving per ton,

where volume of matenal 1s given in yd]v



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT - AREA 4
ALTERNATIVE SCS-4D REVISED 1: PARTIAL DEMOLITION, EXCAVATION, ANDC CN-SITE THERMAL TREATMENT
DETAILED COST ESTIMATE - COMMENTS

COST COMPONENT COMMENTS

construcuon traller (rental and gehvery) | 50'x12° construction trailer - $1 65/mi delivery fee (100my) - rental aliowance per 1996 Means
mobiizator|Heavy equipment and tralers, per vendor estimate

semcbinzasori{Ailowance fcr lravier and equicment demobidization
' decon rasier| Allowance based on COM equipment rates
venicie decon staton{20'x20° gravel pad over 11 mil plastic with ptywood and :cist deck per 1396 Means
vehicie decon squipment| Steam cleaning and water tank per 1996 Means
neaith and safety equipment|Aliowance based on CDM equipment rates
electncai power service supply | Based on expected electrical costs per month for this attemative

dust control { Water truck per 1996 Means
Partal o.mouumlBuilding Demolition, large urban projects, mixture of material types per Means 1999 ‘

Reconstruction of Factory| Average Factory construction costs per Means 1999

'
t

-

[ [eSiMeTy

O O U CT |
Transportation of the Indirect Heat and Volatihzation unit (1HV), frontloader, and the time involved
for set-up and tear-down {vendor estimate)

pad for staging | Pad size approx. 200'x200" crushed stone or asphalt (vendor estimate)

mobilizadon/demoblizaton

temporary snciosure (rental - 88' wide dy 200 fong) Sprung instant Structure - vendor estimate; constr/instail costs include labor and heavy equio
exzavaton! Excavation cost (vendor estimate)

Vendor Estimate ‘or Direct Fired Low Temperature Thermai Desorption (ircludes prowiding a

soil reatmentiloader and operator to place contaminated soit into the cold feed bin and for restockpiling the cean

processed soil);

back®Ii and compacton | Backfill and compaction of clean soil from stockpting {vendor estimate)

10 GPM 1s needed for operation of the therma! treatment system (4,800 gpd if run for 8hrs/cay),
cosis based on construction site water average per 1996 Means - typical

sheet piing| steel sheets. approx. 4' x 40" around penmeter of excavation; as per COM expenence

water supply

Zompletety fumisn, nstall, operate, and remove system | Based on vendor estimate - MoreTrench Amencan (June 199
weil points spaced 20" O C |days/week with diesel pumps
analyncal| Based on CDM Expenence
T&D cost (15 GPM producad)| Based on COM Experience

rentai of (2) 21.000 gailon tanks

Analyucal for Volatle Drgamic Compounds (souls)

sample/250cy, 1 sampling gnd per month (inclua:ng QA/QC samples)
shipping and handling|{ Costs associated with transporting sampies from site 10 laboratory twice per month




TABLE 7-17

SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
FOCUSED FEASIBILITY STUDY
ROCKFORD, ILLINOIS

AREA 4 - LEACHATE
ALTERNATIVE SCL4B: LIMITED ACTION/ LEACHATE MONITORING / LEAGHATE
COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-SITE SURFACE
WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS
COST SUMMARY

Item/Description Total Cost

CAPITAL COSTS

Groundwater Use Restrictions $25,000
Leachate Containment System $118,000
Leachate Monitonng Wells $18 000
SUBTOTAL CONSTRUCTION COSTS ' $161,000

Bid Contingency (15%) $24,000
Scope Contingency (20%) $32,000
Engineering and Design (15%) 324,000
Qversight/Health and Safety (5%) $8.0C0
TOTAL CAPITAL COSTS $249,000

ANNUAL OPERATING AND MAINTENANCE COSTS

Leachate Containment System $7.,000

Granular Activated Carbon $31,0C0

Leachate Containment System Sampling and Analysis

(per event) $4, 000

Leachate Sampling and Analysis (per event) $5.000
TOTAL ANNUAL COSTS $47,000

REPLACEMENT cOSTS 2

Leachate Containment System (every 15 years) 3$73.0C0
Monitonng Well Replacement (every 15 years) $29.0G0
TOTAL REPLACEMENT COSTS $107,000
PRESENT WORTH ANALYSIS

Total Capital Costs (from above) ™ $249.000
Present Worth Annual O&M Costs $472,0C0

Leachate Containment System
Quarterly Sampling - years 1 through 30 $200.0C0

Leachate Monitoring Wells

Quarterly Sampling - years 1 and 2 $37.000
Semi-annual Sampling - years 3 through 30 $106.000
Present Worth Replacement Costs $53.000
TOTAL PRESENT WORTH $1,117,000

(1) Capttal costs for construction items do not include oversight fees.

(2) Repiacement costs include construction and oversight capial costs

(3) Capital costs represent the presert worth of the given alternative

(4) The "Present Worth Annual O&M Cost” ine item inciudes all annual costs except ‘or costs per
sampling and analysis event. Costs incurred for samping and analysis are broken Jown per samplirg
schedule as listed. Sampling and analysis costs are based on a 7% discount rate cver a
30 year projection (Based on RCRA Closure Guidelines)

(5) Presen! worth of replacement costs 1s based on a 7% annual discour! rate and repacement of
montonng wells replacement and leachate collection system (inciuding
extraction wells, piping, pumps, and air stnpping unit) every 15 years



SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
ALTERNATIVE SCL4B: LIMITED ACTION / LEACHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING
UNIT / OFF-SITE SURFACE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE

Construction/ Start-up &
Installation Annual O&M  Baseline

COST COMPONENT

$9.000
treatment budang|  ft° 400 $100 $40,000
electncal supoly Is 1 $5,000 $5,000
exiracton well instadaton well 4 $5.800 $23,200
pump metenals snd instedason|  puMp 6 $1.180 $7,080 $600 $2,000
4" dia. carbon steel heeder pipe feet 20 $32 $640
6 cha. Carbon steel header 10 sir SINPPer Pipe feet 150 $57 $8,550
& stnppeng unt on and e Is 1 $15.500 $15.500 $3.000 $5.000
6° cardon steel aur stnpping unit discharge pipe feet 200 $25 $5.000
Regeneration ea 19.00 $785 $14,915
Disposal Ib 3230 $3 $8.075
Samping|  ea 19.00 $400 $7.600
wed instafiation and metensis well 4 $4,500 $18,000
ador|  hours 10 $60 $600
vehicie day 1 $60 $60
equpment Is 1 $600 $600
miscedaneous is 1 $1,000 $500
2

Ly "
SN Ty T T

veiwcie day 2
oquipment Is 1 $600 $600
rescokaneous is 1 $1.000 $500
leachate laboratory analys:s each 8 $130 $1,040

' The monitonng scheduie over 30 years was assumed as

Years 1.2 = quartedy sampling Years 3 through 30= semi-annual sampiing (Based on RCRA Ciosure Guaiines)
Thase costs are Incorporated n each altemabve’s Cost summary under “Annual Operaton and Maintenance *



SOUTHI

ALTERNATIVE SCL4B: LIMITED ACTION / LEA
SITE SURFA|

EAST ROCKFORD SOURCE CONTROL OPERABLE UNIT
AREA 4 - LEACHATE
CHATE MONITORING / LEACHATE COLLECTION AND TREATMENT BY AIR STRIPPING UNIT / OFF-
CE WATER DISCHARGE / GROUNDWATER USE RESTRICTIONS
DETAILED COST ESTIMATE - COMMENTS

treatment busiding
electncel supply

extracton wel nstakadon
pump installabon

4° cfa. wel connected (o main pipe

&r Stnpping treatment unit

lsachate discheme pipe

Foathiie

mobiizason/demobiization for sl

&° cfa. pipe connected to air stnpping unit|

[ welinstaketion and metenals [Cost based on COM &xp oritoring wel installation T

E—
COMMENTS

Cost based on COM experience
Based on 8 20 foot x 20 foot building - cost based on Means Building Construction Cost Data

Based on COM experience

4" diamneter, stainiess stesl construction, 35 foot depth with 10 foot screen - cost based on COM
experience of average extraction weil instalistion costs.

1 pump per well (2 spare) @ 1.2 to 7 gpm flow with/control box each pump - costs based on Apnif 1998
Grundfos cost estimate

4 diameter carbon steel pipe, 10 foot linkages from each of the 4 weils to treatment unit (with 15%
contingency) - cast based on COM experience

4” diameter carbon stee! pipe, header pipe (with 15% conting:
leachate trestrment unil - cost based on CDM experience
Shallow Tray air stripper model 1321 with options - cost based on April 1998 North East Environmental
Products. Inc. cost estimate

6" diamater carbon steel pipe, 10 foot linkages from treatment unit to off-site surface water discharge (with

y) for ) each well and

Based on 10 hour work day at the sverage COM labor rate of $80 for oversite personnel
Based on $60/day rental fee for a field vehicle

Based on COM equipment rental rates

Incidental expenses (minor repairs, replacement of equipment, local purchases, etc)
Based on average cost

collected p p

incurred for priority poliutants analysis; One duplicate and one blank will be
10 S,

miomm:mecm labormoofovm'«p«ml
Based on $80/day rental fee for a fieid vehicle
Based on COM squipment rental rates

al

(minor repairs, replacement of equipment, local purchases. etc)

Based on cost i

d for VOCs; One duplicate and one blank will be coliected per 10 samples.
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Executive Summary

A risk assessment was conducted on the Southeast Rockford Source Control Operable
Unit (SCOU) study area. The study area contains four separate source areas - Areas 4,
7,9/10,and 11. A risk assessment was conducted in order to develop soil
remediation objectives for each of these four source areas. The risk assessment
followed a tiered approach, in conformance with Tiered Approach to Corrective
Action Objectives (TACO): 35 ILL.ADM.CODE PART 742. TACO is a set of State of
Illinois regulations that specify methods for developing remediation objectives and
identifying chemicals of concemn. TACO also provides guidance on associated issues
such as the statistical evaluation of data, the collection and use of background data,
and the establishment of compliance points.

TACO uses a three-tiered approach to identify chemicals of concern and develop
remediation objectives for those chemicals. TACO's first tier (Tier 1) is a set of tables
listing pre-established screening values. These screening values can be used as soil
remediation objectives, or, for those chemicals with concentrations higher than the
screening values, site-specific soil remediation objectives can be calculated using the
methods and procedures described in Tier 2 or Tier 3. A combination of Tier 1 and 3
was used in this risk assessment. The soil remediation objectives and conclusions
reached in this risk assessment will be the basis for the feasibility study (study of site
remedies) so that the chemical concentration levels remaining after the remedy is in
place will meet the United States Environmental Protection Agency (USEPA)
requirements for protection of human health and the environment as described in 40
CFR 300.430 (e)(2) of the National Contingency Plan.

Three exposure pathways were considered in this assessment: (1) direct contact with
soil (including ingestion and inhalation); (2) the soil component of the groundwater
ingestion pathway; and (3) ingestion of vegetables. A Tier 1 evaluation was
conducted for the direct contact with soil pathway and the soil component of the
groundwater pathway. A Tier 3 evaluation was also conducted for the soil
component of the groundwater pathway (for chemicals which exceeded Tier 1 values)
and the ingestion of vegetables pathway.

The groundwater component of the groundwater ingestion pathway was previously
addressed in the September 1995 Record of Decision (ROD). A separate risk
assessment was prepared to address that pathway.

Sampling data collected from surface and subsurface soil from each of the four source
areas were compared to the Tier 1 Exposure Route-Specific Values (ingestion and
inhalation) (ERSVs) for soil protective of residential areas and the Soil Component of
the Groundwater Ingestion Exposure Route Values (SCGVs) for Class I groundwater.
The ERSVs are protective of direct contact with soil, while the SCGVs are protective of
groundwater impacted by contaminants that could leach from soil. As directed by
Illinois Environmental Protection Agency (EPA), it was assumed that all four source
areas were, or could become, residential areas.
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Executive Summary

Because several chemicals exceeded Tier 1 objectives for soil that could impact
groundwater, Tier 3 soil remediation objectives (SRO) were developed. The SRO is
back- calculated from the Groundwater Remediation Objective (GRO) presented for
class I Groundwater in section 742, Appendix B: Table F of TACO. While most of the
GRO's are based on a hazard index of 1.0 or a cancer risk of one in one million, in
some cases, the GRO is based on a higher cancer risk. A mixtures assessment was
conducted according to the IEPA mixture rule issued under Docket C of the Illinois
Pollution Control Board (December 4, 1997) to determine what the risks would be if
all of the SROs for the soil to groundwater pathway were achieved. This assessment
presented in Section 4.2, demonstrates that, in accordance with TACO, total cancer
risk associated with the SRO:s for the soil to groundwater pathway would not exceed
an excess lifetime risk of one in ten thousand or a hazard index of 1.0 if all SROs were
achieved.

Result of the Direct Contact Pathway

The results of the assessment of the direct contact pathway can be summarized as
follows:

1. Maximum concentrations of volatile organic compounds (VOCs) did not
exceed their respective Tier 1 values in any of the focus areas.

2. Maximum concentrations of semi-volatile organic compound (SVOCs) and
inorganics exceeded their respective ERSV Tier 1 values in all four areas.

3. Maximum concentrations of inorganic and one SVOC in area 7, benzo (a)
pyrene, were dropped from further evaluation because detected
concentrations were less than or consistent with background concentrations.
Risk associated with these chemicals are below 1E-06 (one in one million)
and/or a hazard index of 1.0.

4. Selected samples in Areas 4 (S54-201, SS4-203, S54-203D) and 11 (SS11-206,
S511-207) were identified as hot spots that exceeded a Tier 1 value and the
Practical quantitation limit (PQL). Three out of four samples in Area 9/10
(SS910-101, SS910-103, SS910-104) exceeded one or more Tier 1 values. These
data are presented in Appendix B. The hot spots in Areas 4 and 11 and the
samples exceeding a Tier 1 value in Area 9/10 will be addressed in the
Feasibility Study. The Feasibility study will evaluate whether or not
additional SVOC data may be needed in the remedial design phase to better
characterize risk and the extent of contamination. Based on the results of
sampling, if necessary, remedial alternatives that address SVOCs would be
developed and evaluated. The presence of these hot spots represents a
potential exceedance of risk limits established by USEPA (a noncancer hazard
index of 1.0 and cancer risks of between one in one million and one in one



Executive Summary

hundred thousand) and Illinois EPA (a noncancer index of 1.0 and cancer risks
of one in one million used to develop the Tier 1 values) depending on actual

exposure.
Result of the Soil to Groundwater Pathway

The results of the assessment of the soil to groundwater pathway can be summarized
as follows:

1. Several chemicals were dropped from further evaluation for the soil to
groundwater pathway because they were not detected in groundwater
(Dieldrin, carbazole and several SVOCs).

2. VOC:s in surface soil in area 4 and VOCs in subsurface soil in all four areas
exceeded Tier 1 SCGV values. These VOCs were further evaluated in Tier 3.

A Tier 3 assessment was conducted for those chemicals that exceeded a SCGV and
were detected in groundwater during past sampling events at greater than 5 percent
frequency of detection. The Tier 3 assessment consisted of calculating soil
concentration protective of groundwater at a designated point of compliance

Result of the Soil Component of the Groundwater Ingestion Pathway

The results of the assessment of the soil component of the groundwater ingestion
pathway can be summarized as follows:

1 Chemicals of concern in Areas 4, 7, and 11 exceed their respective SROs. Two
additional chemicals of concern in Area 11 exceed their respective saturation
concentrations, but not the calculated SRO. Risks associated with chemicals
that exceed a SRO in areas 4, 7 and 11 exceed Illinois EPA cancer risk limits of
one in one million or a hazard index of 1.0.

L All areas where detected concentrations exceeded the lower of the SRO or
saturation concentration were further evaluated in the Feasibility Study
Volumes estimates were developed for these areas for excavation or
remediation purposes.

Results of Homegrown Fruits and Vegetable Ingestion Pathway

Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health.

CDM Camp Dresscr & McKee Inc. vi
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Executive Summary

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of 1E-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.

CD" Camp Dresser & McKee Inc. vii

Febioatontcounmery



Al

LN

Section 1

Introduction

The Southeast Rockford Source Control Operable Unit (SCOU) study area contains
four separate source areas - Areas 4, 7, 9/10, and 11. A description of these areas is
provided in the Focused Feasibility Study. A risk assessment was conducted in order
to develop soil remediation objectives for each of these four source areas. The risk
assessment followed a tiered approach, in conformance with Tiered Approach to
Corrective Action Objectives (TACO): 35 ILL.ADM.CODE PART 742. TACO specifies
a three-tiered approach, and any, or all three tiers can be used. Tier 1 involves a
comparison of chemical concentrations found at the site to pre-established screening
values protective of three exposure pathways: (1) incidental ingestion of soil; (2)
inhalation of chemicals that could volatilize from soil to ambient air; and (3) the soil
component of the groundwater ingestion exposure route, i.e., leaching from soil to
groundwater that could be used for drinking water. The first two exposure pathways
will be referred to as the “direct contact” pathway. The screening values found in
Tier 1 can be used as remediation objectives, or, for those chemicals with
concentrations higher then the screening values, site-specific soil remediation
objectives can be calculated using the methods and procedures described in Tier 2 or
Tier 3. A combination of Tiers 1 and 3 were used in this risk assessment.

Chemical concentrations found at the site were compared to a combination of Tier 1
pre-established screening values, background concentrations and practical
quantitation limits (PQLs). A PQL is the level at which a chemical can be reliably
measured in the laboratory. The direct contact pathway and the soil to groundwater
ingestion pathway were both evaluated in this matter. In addition, for the soil to
groundwater ingestion pathway, Tier 3 was used to develop site-specific remediation
objects for those chemicals whose concentrations exceeded values established under
the Tier 1 assessment. Figure 1 summarizes the Tier 1 assessment that was conducted
for the direct contact pathway. Figure 2 summarizes the assessment for the soil to
groundwater ingestion pathway, which involved both Tiers 1 and 3.

Tier 3 was also used to evaluate ingestion of vegetables as part of a potential
agricultural exposure scenario for Area 7. Based on land use in this area, the close
proximity of farmland, and the absence of institutional controls, it was determined
that an agricultural scenario could not be ruled out. Exposures associated with an
agricultural scenario would be essentially the same as those associated with a
residential scenario with the addition of potential ingestion of homegrown vegetables.
Residential land use may also include ingestion of homegrown vegetables, however
the Tier 1 values do not specifically address this pathway. For this reason, this
pathway was evaluated separately as part of the Tier 3 assessment.

CDM Camp Dresser & McKee Inc. 11
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Tier 1 (Phase 1)

Compare to Tier 1 Values

Compare to Background

Tier 1 (Phase 2)

Calculate 95% UCL

- Compare to Tier 1 Values

CDM Camp Dresser & McKee

Do
Maximum

Drop Chemical from

or PQL?

Address Contamination
in Feasibility Study

Concentrations NO
Exceed Further Assessment
Tier 1 (see tables 1-10)
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Do
Site Drop Chemical from
Concentrations NO Further Assessment
Exceed Background (see tables 11-14)
or PQL?
Conduct Additionai
Is 95% NO Statistical Tests
UCL Calculate New 95% UCL
Valid? or Use Maximum
(see Fig. 7)
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Background

Southeast Rockford Source Control Operable Unit

Figure 1

Tier 1 Assessment for the Direct Contact Pathway



Tier 1 Assessment

Do
Maximum )
Concentrations NO Drop Chemical from
Compare to Tier 1 Values Exceed Further Assessment
Tier 1 (see tables 1-10)
Values?
YES
Was
Chemical ,
Drop Chemical from
Frequency of Detection Detected at 5% NO Further Assessment
"g::;it’:?:]gf (see table 14)
YES
Was
Chemical NO Drop Chemical from
Migration Detected in Further Assessment
Groundwater? (see table 12 & 14)
Tier 3 Assessment YES
Maximum Is :
Concentrations Total Drop Chemical
Compare to SRO Exceed Site Specific N0 Cancer Risk NO from
SRO or Saturation >10-4 Further
Concentration? or Hl > 1.0? Assessment

YES YES

Address Contamination | _
in Feasibility Study h

Southeast Rockford Source Control Operable Unit

Figure 2
CDM Camp Dresser & McKee Tier 3 Assessment for the Soil to Groundwater Pathway



Section 2
Scope

Three exposure pathways were considered in this assessment: (1) direct contact with
soil; (2) the soil component of the groundwater ingestion pathway; and (3) ingestion
of vegetables. The groundwater component of the groundwater ingestion pathway
was previously addressed in the September 1995 Record of Decision (ROD). A
separate risk assessment was prepared to address that pathway. This assessment was
based on soil data and information collected during the Phase II Site Investigation and
the SCOU Investigation. Soil gas and groundwater data were also used to determine
the extent of contaminant migration and completeness of certain exposure pathways.

In 1993, on behalf of Illinois EPA, Camp Dresser & McKee conducted indoor and
outdoor air sampling was conducted at 18 homes in Areas 4 and 7. In general, the
chemicals and concentrations detected were typical of background conditions in
indoor and outdoor air. Providing further evidence that indoor air concentrations did
not originate from site contamination, soil gas concentrations were below detection
limits in Area 7 beyond the immediate source area and in the portion of the site closed
to residences. In Area 4, soil gas concentrations were elevated in the vicinity of
Swebco Mfg. Inc.; however, residences in this area do not have basements. Infiltration
of soil gas to indoor air is, therefore, not problematic for these homes. Two homes
exhibited indoor air concentration above typical background concentration. At one of
these homes, the homeowner explained to an official of the Illinois Department of
Public Health that a sump located in the basement, which was likely the primary
reason for the elevated indoor air concentrations, had been plugged following the
indoor sampling event. The other home did not have a basement. For homes without
basements, chemicals detected in indoor air are not likely to be associated with
subsurface contamination. In Remedial Investigation Report Southeast Rockford
Groundwater Contamination Study (CDM, June 1994), all concentrations detected in
indoor air were found to be below risk-based concentrations.

Indoor air sampling was not conducted in Areas 9/10 and 11 because these areas are
primarily industrial/commercial. No chemicals were detected in soil gas in Area 11
in these portions of the Area closest to residences. Soil gas concentrations of total
chlorinated VOCs detected in Area 9/10 were below detection limits in those portions
of the area closest to residences. Soil gas concentrations of benzene, toluene, ethyl
benzene, and xylene (BTEX) were low to below detection limits. BTEX is ubiquitous
in soil gas due to surface runoff that infiltrates the subsurface. The low concentrations
of BTEX detected in soil gas in Area 9/10 were likely related to surface run off and not
related to site wide contamination. For these reasons, conditions in Area 9/10 did not
warrant indoor air sampling.

Sampling data collected from surface and subsurface soil from each of the four
operable units were compared to the Tier 1 Exposure Route-Specific Values (ingestion
and inhalation) (ERSVs) for soil protective of residential areas and the Soil
Component of the Groundwater Ingestion Exposure Route Values (SCGVs) for Class I

CDM  Carp Dresser & McKee Inc. 21
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Section 2
Scope

groundwater. The ERSVs are protective of direct contact with soil, while the SCGVs
are protective of groundwater impacted by contaminants that could leach from soil.

As directed by Illinois EPA, it was assumed that all four source areas were, or could
become, residential areas. Currently, no land use restrictions are in place to prevent
residential development or expansion, therefore, it was necessary to employ soil
remedial objectives that would be protective of residential land use. Because the
exposure assumptions for the residential scenario are standardized, with few site-
specific modifications, there was no advantage to developing Tier 3 objectives for the
residential scenario and Tier 1 values were used.

While a city ordinance is in place prohibiting the construction of new wells, private
wells still exist within Southeast Rockford. For this reason, groundwater, beyond the
active groundwater management zones (GMZ) in each area, will be protected to
drinking water standards. Within the GMZ, active remediation will be taking place.
The edge of the GMZ will be the point of compliance for groundwater. Because
several chemicals exceeded Tier 1 objectives for soil that could impact groundwater,
Tier 3 soil remediation objectives were developed. Soil objectives were developed to
be protective of groundwater at the edge of the GMZ. As required by TACO, soil
remediation objectives protective of the groundwater pathway are back calculated
from the groundwater objective presented in Section 742, Appendix B, Table F. While
most of the groundwater objectives are based on a hazard index of 1.0 or a cancer risk
of one in one million, in some cases, the groundwater objective is based on a higher
cancer risk. A mixtures assessment was conducted according to the Illinois EPA
mixture rule issued under Docket C of the Illinois Pollution Control Board (December
4, 1997) to determine risks if all of the SROs for the soil to groundwater pathway were
achieved. This assessment, presented in Section 4.2, demonstrates that, in accordance
with TACO, total cancer risk associated with the SROs for the soil to groundwater
pathway would not exceed an excess lifetime risk of one in ten thousand or a hazard
index of 1.0. if all SROs were achieved.

CD“ Camp Dresser & McKee Inc. 2-2
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Section 3

Tier 1 Assessment

TACO is a step-wise procedure for determining chemicals of concern and developing
cleanup objectives for those chemicals. While the tiered approach presents specific
methods for selecting or developing remediation objectives, detailed guidance is also
presented on associated issues such as the statistical evaluation of data, collecting and
using background data, and establishing points of compliance. The procedures used
in this assessment were derived from the TACO regulations and guidance. In
addition, Illinois EPA staffs were consulted for guidance on several issues that were
not specifically addressed in the TACO regulations. Tier 1 was conducted in two
phases. In phase 1, both the direct contact pathway and the soil to groundwater
ingestion pathway were evaluated. Phase 2 examined only the direct contact
pathway.

3.1 Tier1l-Phasel

Tier 1 -Phase 1 evaluates both the direct contact pathway and the soil to groundwater
ingestion pathway. The Tier 1 assessment involved the following steps:

1. Compile sampling and analysis data collected during the Phase I and SCOU
sampling events.

2. Segregate data into surface (0-3 feet) and subsurface (>3 feet) soil samples.
Segregate subsurface data into data sets representing soil between three and ten
feet and below ten feet. '

3. Summarize sampling and analysis data (range of detected concentrations,
frequency of detection).

4. Compare maximum concentrations to Tier 1 values and identify exceedances of
ERSVs or SCGVs.

5. Compare chemicals to background concentrations reported in TACO and site-
specific background.

Tables 1 through 10 summarize the soil data collected from the four source areas.

The data were segregated into three strata: (1) surface soil data (0-3 feet); (2)
subsurface soil data between three and ten feet; and (3) subsurface soil data below ten
feet. The data were segregated this way to reflect the different exposures that could
occur at different soil depths. Tables 1 through 4 present surface soil data for all four
areas; Tables 5 and 6 present subsurface soil data between three and ten feet for Areas
4 and 7. No subsurface soil samples between three and ten feet were collected from
Areas 9/10 and 11. Tables 7 through 10 present subsurface soil data below ten feet for
all four areas. Consistent with TACO guidance, residential exposure to soil could
occur from the surface to a depth of ten feet. Surface soil data and subsurface soil
data above ten feet were compared to the Tier 1 ERSVs as well as to the SCGVs for the
protection of residential areas and Class I groundwater. Subsurface soil data below

CDM Camnp Drosser & McKee Inc. 31



v Table 1
S.E. Rockford Source Area Risk Assessment - Area 4 Surface Soil

- Surtace Sou - Ares 4
Range of D Prop of Samples Resdental Sod Otyecive Sail Component of GW Background
Concentratons With Detections (Lower of inhalinges) fnuestion Route Valves
12 -18 218 {25%) 13.000 20
3-3 1/8 {13%) 780,000 (3) 400
17 -17 1/8 {13%) 400 20
7-110 2178 (25%) 1,200,000 2 000
1.2 21/8 (25%) 9.000 30
25 -25 1/8 (13%) §.000 60
3-1 21/8 (25%) 650.000 12,000
49 - 260 318 (38%) 3.100.000 84,000 297
58 - 120 31/8 (38%) NA NA 297
850 - 960 218 (25%) 4,700,000 570,000 297
420 - 550 218 (25%) NA NA
720 - 920 218 (25%) 3,100,000 560.000 297
150 - 16.000 518 (63%) NA NA 446
50 - 1,000 418 {50%) 23.000.000 12,000.000 185
48 - 1,400 418 {50%) 32.000 600
51 - 100 518 (63%} 2,300.000 2,300,000
44 - 12,000 81/8 (100%) 3,100,000 4,300,000 809
45 - 5000 718 (88%) 2,300,000 4,200,000 670
60 - 180 318 (38%) 930,000 930.000
53 - 5,600 518 (63%) 900 2.000 a0
72 - 5900 718 (B8%) 88.000 160 000 431
300 - 9.000 81/8 {100%) 46.000 . 3.600.000
67 - 67 118 (13%) 1.600,000 10,000,000
|Benzo (b} Fluoranthene 67 - 11,000 81/8 {100%) 900 5.000 539
Benzo (k) Fluoranthene 70 - 11,000 818 {100%) 900 49.000 n
|Benzo (a} Pyrene 97 - 1,100 518 (63%) 90 8.000 389
deno (1.2, 3-cd) Pyrene 75 - 620 418 (50%) 900 14,000 317
Dibenzo (a.h) Anthracene 41 - 430 4/8 (50%) 90 2.000 297
Benzo (g.h.i} Perytens 5 -70 218 (25%) NA NA 329
Pesticides & PCBs (ug/kq)
dekta-BHC 0095 -029 3rse (38%) NA NA
Addrn 029 -0239 218 (25%) 40 500
Heptachlor epoxide 052 -2 3’8 (38%) 70 700
Endosutfan i 013 -0.13 1/8 (13%) 470.000 18.000
Dieidrin 029 -39 518 (63%) 40 4
4'-DDE 083 -39 4/8 (50%) 2,000 54.000
[Endrin 061 -061 178 (13%) 23.000 1,000
Endosullan | 02 -04 3/8 (38%) 470.000 18,000
.4-DDD 013 -43 6/8 (75%) 3.000 16.000
4-DDT 37 -22 418 (50%) 2.000 32.000
12.26 5178 (63%) 390,000 160.000
03 -034 218 (25%) 23.000 1,000
033 -17 518 (63%) 23.000 1,000
02 -39 6/8 (75%) 500 10.000
11-27 218 (25%) 500 10.000
84 -49 418 (50%) 1,000 NA
100 - 100 178 (13%) 1.000 NA
2,550 - 11,500 818 (100%}) NA 9500
73-76 218 (25%) 31 4
28-62 818 (100%) 04 72
27 - 216 8/8 {100%) 5,500 110
028 - 07 8/8 {100%) ol 06
- 043 .74 T8 (88%) 7 06
2,590 - 131,000 8/8 (100%) NA 9300
54 -575 8/8 (100%) 2710 162
28-62 8618 (100%) 4,700 89
7.8 - 148 8/8 {100%) 2.900 20
7.390 - 13,600 818 {100%} NA 15900
15.1 - 112 8/8 (100%) 400 36
1.530 - 83,700 8/8 (100%) NA 4820
264 - 592 8i/8 {100%) ).700 636
68 - 18.8 8is {100%) 1,600 18
298 - 1140 8/8 (100%) NA 1268
092-12 478 {50%) 3% 05
0.94 - 094 118 (13%) 190 06
708 - 279 6s8 (100%) NA 130
- 13-24 718 (08%) 63 03
99 - 294 818 {100%) 50 25
34 - 742 818 {100%} 23.000 95
023 - 48 418 (50%) 1,600 05
- Notes:
NA = Criterion not available.

(1) Boid italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated
in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Subtitie G, Chapter 1, Subchapter f, Pant 742. (1) Appendix B, Table A: Tier 1
Soil Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values
was used. (2) Appendix A, Table G: Concentration of Inorganic Chemicals in Background Soits; and (3) Site-specific background

concentrations for PAHSs.

(3) Standard for cis-1,2-DCE used for 1,2-Dichioroethene
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Table 2
S.E. Rockford Source Area Risk Assessment - Area 7 Surface Soil

—
. Surface Sod Area 7
dlﬂ:amu Range of Detected Proportion of Samples Residential Sod Objective Sod Component of GW Background
Concentrations With Detections (Lower of inhal/inges) ingestion Route Values
ﬂ
EWm Chloride 4-32 71712 (58%) 13.000 20
-4 Hacetone 8- 62 6 /12 (50%) 7.800.000 16.000
1,1-Dichiorosthane 8-8 1412 (8%) 1,300.000 23.000
— §1.2-Dichioroethene (total) 220 - 220 1712 {8%) 780,000 (3) 400
1 |1.2-Dichiorosthane 7-8 2712 (17%) 400 20
" 1.1,1-Trichloroethane 5. 40 3 /12 (25%) 1.200.000 2.000
[Trichioroethene 4 - 140 21/ 12 (17%) 1,200,000 2.000
Tetrachioroethene S - 400 4 /12 (33%) 11,000 60
=~ 11.1,2,2-Tetrachioroethane 12 - 12 1712 (8%) NA NA
[Toluens 1-7 4712 (33%) 650.000 12,000
150 - 150 1112 {8%) 4,600,000 8.000
42 - 42 17112 (8%) 3.100.000 4,300,000 809
37 - 37 11712 (8%) 2,300,000 4,200,000 670
46 - 570 12 712 {100%) 46,000 3,600.000
170 - 170 1712 {8%) 90 8.000 389
53- 36 31712 (25%) 40 4
13-13 11712 (8%) 2,000 54,000
15- 15 1712 (8%) 470,000 18,000
58- 35 3/12 (25%) 2,000 32,000
5.1-33 4 /12 {33%) 23,000 (4) 1,000
20 - 20 1/12 (8%) 500 10,000
450 - 450 1712 (8%) 1,000 NA
8,630 - 15,800 12712 (100%) NA 9.500
94127 71712 (58%) 31 4
36- 8.8 12712 (100%) 04 72
416 - 260 12 /12 (100%) $.500 110
0.13 - 0.66 127112 (100%) 01 059
16-16 /12 (8%) 78 06
929 - 27,100 12712 (100%) NA 9,300
10.1 - 55.1 12 /12 (100%) 270 162
52- 113 12112 (100%) 4.700 8.4
7.6 - 148 12 /12 (100%) 2900 196
10,600 - 19,200 121712 (100%) NA 15,900
97 - 217 12 /112 (100%) 400 36
1,400 - 17,400 12712 (100%) NA 4,820
292 - 698 12 /12 (100%) 3700 636
0.06 - 2.2 312 {25%) 10 0.06
7.3- 491 12712 (100%) 1,600 18
800 - 1,550 12112 (100%) NA 1.268
092-14 81/12 (67%) 390 0.48
14 - 14 1712 (8%) 390 0.55
26.7 - 178 12712 {100%) NA 130
19-21 2/ 12 (17%) 6 0.32
192 - 36.4 12 /12 (100%) 550 25.2
31.3-177 12112 (100%) 23,000 95
0.25 - 2.9 61/12 (S0%) 1.600 0.51

Notes:

-- NA = Criterion not available.

(1) Bold italicized values exceed human heatth criterion or groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Sublitle G, Chapter I, Subchapter f, Part 742. (1) Appendix B, Table A: Tier 1
Soil Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values
was used. (2) Appendix A, Table G: Concentration of Inorganic Chemicals in Background Soils; and (3) Site-specific background

-~ concentrations for PAHSs.

(3) Standard for cis-1,2-DCE used for 1,2-Dichloroethene (total).
-~ {4) Standard for endrin used for endrin aldehyde.
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Table 3

S.E. Rockford Source Area Risk Assessment - Area 9/10 Surface Soil

Surface Soils - Area %10

jParamelu Range of Detected | Proportion of Samples Residentia! Soil Objective Soil Component of GW Background
' Concentrations With Detections (Lower of inges/inhal) Ingestion Route Values
thylene Chioride 2-3 2/5 (40%) 13,000 20
oluene 11 -1 175 (20%) 650,000 12,000
\Semivolatile Organics (uwKg)
Naphthalene 320 - 320 174 (25%) 3.100.000 84,000 297
-Methylinaphthalene 250 - 250 174 (25%) NA NA 297
/Acenaphthene 200 - 350 2/4 (50%) 4,700,000 570.000 297
Dibenzofuran 190 - 190 174 {25%) NA NA
Fluorene 190 - 340 2/4 (50%) 3,100.000 560.000 297
lPhenanthrene 400 - 3,600 4/ 4 (100%) NA NA 446
““Anthracene 55 - 640 4/4 (100%) 23,000,000 12,000,000 195
Carbazole 59 - 530 4/4 (100%) 32.000 600
i-n-Butylphthalate 1,200 - 1,600 2/ 4 (50%) 2.300,000 2,300,000
El:oramhene 650 - 4,800 4/ 4 (100%) 3,100.000 4,300,000 809
" Pyrene 580 - 4,200 4/ 4 (100%) 2,300,000 4,200,000 670
Butyibenzylphthalate 60 - 660 2174 (50%) 930,000 930,000
enzo(a)anthracene 330 - 2,300 4/4 (100%) 900 2,000 401
Ighrysene 310 - 2,100 4/ 4 (100%) 88,000 160,000 41
" “bis(2-Ethylhexyl)Phthalate 130 - 7,400 414 (100%) 46,000 3,600,000
Benzo (b) Fluoranthene 420 - 2,800 4/ 4 (100%) 900 5.000 539
iBenzo (k) Fluoranthene 220 - 8390 4/ 4 (100%) 900 49,000 301
IBenzo (a) Pyrene 260 - 1,700 4/ 4 (100%) 90 8.000 389
- Jindeno (1,2,3-cd) Pyrene 230 - 1,300 4/ 4 (100%) 900 14,000 317
Benzo (g.h.i) Perylene 270 - 1,400 4/ 4 (100%) NA NA 329
,,Igplachlot epoxide 25-25 174 (25%) 70 700
Dieldrin 41 - 54 2/ 4 (50%) 40 4
4.4-DDE 17 -17 1/4 (25%) 2,000 54,000
4'-0DD 71-71 174 (25%) 3,000 16.000 *
4'-DDT 7-41 21/ 4 (50%) 2,000 32.000
gamma-Chlordane 2-2 1/4 (25%) 500 10.000
Aroclor-1254 30 -30 1/4 (25%) 1,000 NA
Inorganics (mg/Kg)
Aluminum 2,550 - 8.860 6/6 (100%) NA 9,500
Arsenic 28 -6.2 6/6 (100%) 04 7.2
Barium 27 - 119 6/6 (100%) 5500 110
Berylliurm 035 - 0.7 6/6 (100%) 0.1 0.59
" Cadmium 043 -1.2 576 (83%) 78 0.6
Calcium 2,590 - 131,000 6/86 (100%) NA 9.300
Chromium 54 -154 6/6 (100%) 270 16.2
Cobalt 28 -6.2 6/6 (100%) 4700 8.9
““Copper 7.8 - 148 6/6 (100%) 2900 196
Iron 7.390 - 13,600 6/6 (100%) NA 15.900
“ytead 15.1 - 112 6/6 (100%) 400 36
Magnesium 1530 - 83,700 616 (100%) NA 4,820
“Manganese 264 - 592 6/6 (100%) 3700 636
Nickel 68 -13.8 6/6 (100%) 1600 18
Potassium 296 - 856 6/86 (100%) NA 1.268
I\S’odium 70.8 - 279 6/6 (100%) NA 130
'Vanadium 9.9 - 26.1 6/86 (100%) 550 252
Zinc 34 - 742 6/6 (100%) 23000 95
-<Cyanide 0.23 - 0.48 3/6 (50%) 1600 0.51
--NOTES:

NA = Criterion not available.

(1) Bold Htalicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the lilinois Register, Title 35, Subtitle G, Chapter |, Subchapter f, Part 742. (1) Appendix B, Table A: Tier 1 Soil
Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values
{2) Appendix A, Table G: Concentration of Inorganic Chemicals in Background Soils; and (3) Site-specific background concentrations for PAHs
{3) Standard for chlordane used for gamma chlordane.
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Table 4

S.E. Rockford Source Area Risk Assessment - Area |1 Surface Soil

NA = Criterion not aveilable.

— Surtace Sols - Ares 11
Range of Detected | Proportion of Samples Residential Soit Objective 'sﬁc«wacw Background
C With Detections (Lower of ingesinhal) ingestion Route Values
42 - 15000 217 (29%) 3.100.000 84,000 297
45 - 45 117 (14%) NA NA 297
70 - 39,000 217 (29%) 4,700,000 570.000 297
57 - 33,000 217 (29%) NA NA
130 - 47,000 217 (29%) 3.100.000 560.000 297
54 - 370,000 717 (100%) NA NA 446
160 - 93,000 217 (29%) 23,000,000 12,000,000 195
65 - 67,000 217 (29%) 32,000 600
94 - 5200 517 (11%) 2,300,000 2.300.000
110 - 440,000 717 (100%) 3,100,000 4,300,000 809
57 - 430,000 417 (5T%) 2,300,000 4,200,000 670
“ -4 117 (14%) 930.000 930.000
69 - 200,000 717 (100%) 900 2,000 4
52 - 240,000 717 (100%) 88.000 160.000 431
880 - 40,000 717 (100%) 46,000 3.600.000
86 - 100 217 (29%) 1.600,000 10.000,000
D 86 - 220,000 717 (100%) 900 $.000 539
Benzo (k) Fluoranthene 46 - 130,000 717 (100%) 900 49,000 301
20 (3) Pyrene 96 - 150,000 31T (43%) 90 8.000 389
0 (1,2,3-cd} Pyrene 63 - 120,000 3717 (43%) 900 14,000 N7
70 - 70 117 (14%) 90 2.000 297
2,000 - 120,000 2117 (29%) NA NA 329
0.24 - Q.38 217 (29%) NA NA
13 -13 117 (14%) 100 23,000
069 - 23 217 (29%) 40 500
054 - 24 2171 (29%) 70 700
064 - 064 117 (14%) 470.000 18.000
011 - 10 617 (86%) 40 4
079 -35 2711 (29%) 2,000 54,000
068 -1.2 217 (29%) 23.000 1.000
036 -3.2 217 (29%) 470,000 18,000
0.34 - 12 317  (43%) 3.000 16.000
094 - 0.94 117 (14%) 2.000 32,000
46 -3 517 (71%) 390.000 160.000
11 -1 2/7  (29%) 23.000 1,000
047 - 9.7 a7 (43%) 23,000 1.000
035 - 120 617 (86%) 500 10,000
3-180 217 (29%) 500 10.000
31 - 530 4/7 (57%) 1.000 NA
350 - 450 217 (29%) 1.000 NA
[Aluminum 2,550 - 8,860 6/6 (100%) NA 9,500
JAntimony 0.52 - 0.55. 217 (29%) 3 4.0
[Arsenic 28 -62 6/6 (100%) <X} 72
Barium 27 - 119 6/6 (100%) 5,500 110
035 -07 6/6 (100%) 0.1 0.59
043 -1.2 576 (BI%) 78 06
2,590 - 131,000 6/86 (100%) NA 9,300
54 - 154 616 (100%) 270 16.2
28 -62 6/6 (100%) 4,700 89
Copper 7.8 - 148 6/6 (100%) 2.900 196
iron 7,390 - 13,600 818 {100%) NA 15.900
oad 15.1 - 112 6/8 (100%) 400 36
1,530 - 83,700 6/6 {100%) NA 4,820
264 - 592 6/6 (100%) 3.700 638
0.08 - 0.08 217 (29%) 10 0.06
68 - 138 6/6 (100%) 1.600 18
296 - 856 6/6 (100%) NA 1.288
Selenium 092 - 1.9 3/6  (50%) 390 0.48
Sodium 708 - 279 6/8 (100%) NA 130
13-24 86/8 (100%) 3 0.32
'snadium 99 - 26.1 6/6 (100%) 550 252
34 - 742 8/8 (100%) 23.000 95
yanide 0.23 - 0.48 318 (50%) 1,600 0.51
NOTES:

(1) Boid Kalicized values exceed human health criterion or groundwater prolection criterion. Chemicals will be evaiuated
in Tier 1 Phase 2 or Tier 3.

(2) Values were compared o the Niinois Register, Title 35, Subtitie G, Chapler |, Subchapter f, Part 742. (1) Appendix B, Tabie A: Tier 1 Soil
Remediation Objectives for Residential Properties. The lower of the ingestion or j p route specific vaiues

(2) Appendix A, Table G: Concentration of Inorganic Chemicals In Background Soils; snd (3) Site-specific background concentrations for PAHs.

(3) Standard for ifan used for endosulfan i.

(4) Standard for endrin used for endrin keylone and endrin aldehyde.

(5) Standard for chiordane used for sipha snd gamma chiordane.




Table 5

S.E. Rockford Source Area Risk Assessment - Area 4 Subsurface Soil: Above 10 Feet

Subsurface Soil - Area 4

Parameter Range of Detected Proportion of Samples Residential Soil Objective Soil Component of GW
Concentrations With Detections (Lower of inhal/inges) Ingestion Route Value

Volatile Organics (ug/Kg) ND

Semivolatile Organics (ug/Kg) ND

gamma-BHC (Lindane) 0.12 - 0.12 171 (100)% NA NA
Endostuifan 1l 0.22 - 0.22 171 (100)% 470,000 18,000
4'-DDD 0.24 - 0.24 171 (100)% 3,000 16,000

Notes:

NA = Criterion not available.

No exceedances.

(1) All samples collected above 10 feet.




Table 6
S.E. Rockford Source Area Risk Assessment « Area 7 Subsurface Soil: Above 10 Feet

§ubsurface Soil - Area 7

Parameter | Range of Detected | Proportion of Samples | Residential Soil Objective | Soil Component of GW
Concentrations With Detections {Lower of inhallinges) Ingestion Route Value
Il st
Methylene Chloride 6-6 1/4 (25)% 13,000 20
iAcetone 10 - 8,400 3/4 (75)% 7,800,000 16,000
iCarbon Disulfide 2-2 114  (25/% 720,000 32,000
1,1-Dichloroethene 3-3 174 (25)% 700,000 60
#1,1-Dichloroethane 39 -39 11/4 (25)% 1,300,000 23,000
1,2-Dichloroethene (total) 5 - 49,000 2/4 (50)% 780000 (3) 400
11,1,1-Trichloroethane 11 - 360,000 4/4 (100)% 1,200,000 2,000
| Trichloroethene 3 - 24,000 414 (100)% 5,000 60
{1,1,2-Trichloroethane 4-4 174 (25)% 310,000 20
| Tetrachioroethene 29 - 110,000 474  (100)% 11,000 60
{Toluene 1 - 23,000 374 (75)% 650,000 12,000
2 - 26,000 3/4 (75)% 400,000 13.000
1,600 - 1,600 1174 (25)% 1,500,000 4,000
11 - 210,000 31/4 (75)% 160,000,000 200,000
1,000 - 15,000 213 (67)% 3,100,000 84,000
1,100 - 10,000 21/3 (67)% NA NA
1,500 - 1,500 1173 (33Y% 900 08
33-33 1/3 (33)% 2,000,000 470,000
130 - 130 173 (33)% 7,100,000 560,000
140 - 140 173 (33)% NA NA
49 - 2,100 21713 (67)% 2,300,000 2,300,000
110 - 1,200 21/3 (67)% 46,000 3,600,000
iHeptachlor epoxide 33-33 1/3 (33)% 70 700
Aroclor-1254 480 - 480 113 (33)% 1,000 NA

Notes:
NA = Criterion not available.

(1) Bold Rtalicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Subtitle G, Chapter I, Subchapter f, Part 742. (1) Appendix B, Table A: Tier

Soil Remediation Objectives for Residential Properties. The lower of the Ingestion or Inhalation exposure route specific values

was used.

(3) Standard for cis-1,2-Dichloroethylene used for 1,2-Dichloroethene (total).
(4) All samples collected above 10 feet.
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Table 7
S.E. Rockford Source Area Risk Assessment - Area 4 Subsurface Soil: Below 10 Feet

Subsurface Soil - Area 4

Parameter Range of Detected Proportion of Samples Soil Component of GW

Concentrations With Detections Ingestion Route Value
Methylene Chloride 4 -4 1/ 25 (4%) 20
cetone 5-9 4 | 25 (16%) 16,000
1,1,1-Trichloroethane 2 - 510,000 7 1 25 {28%) 2,000
Benzene 2 -2 117 25 (4%) 30
Tetrachloroethene 1-1 1 71 25 (4%) 60
oluene 2 - 41 4 ( 25 (16%) 12,000
Chlorobenzene 2 -2 3/ 25 (12%) 1.000
Naphthalene 470 - 3,000 2/ 8 (25%) 84,000
2-Methyinaphthalene 1,600 - 1,600 178 (13%) NA
Phenanthrene 580 - 580 1/ 8 {(13%) NA
bis(2-Ethylhexyl)Phthalate 23 - 260 4 / 8 (50%) 3,600,000
Pesticides & PCBs (ug/Kg)
alpha-BHC 28 - 4 2 /8 (25%) NA
beta-BHC 59 -59 1/ 8 (13%) NA
delta-BHC 18 - 18 1/ 8 (13%) NA
gamma-BHC (Lindane) 0.14 - 16 2 / 8 (25%) NA
Heptachlor 16 - 52 2/ 8 (25%) 23,000
Idrin ' 23 - 23 1/ 8 (13%) 500
Endosulfan | 56 - 57 2/ 8 (25%) 18,000
4'-DDE 0.21 - 0.34 3 /78 (38%) 54,000
Endosulfan || 0.17 - 044 4 | 8 (50%) 18,000
4-00T 0.59 - 0.59 117 8 (13%) 32,000
Methoxychlor 37 -37 1/ 8 (13%) 160,000
Endrin aldehyde 0.78 - 1.5 2 /8 (25%) 1,000

Notes:

NA = Criterion not available.

(1) Bold italicized values exceed groundwater protection criterion. Chemicals will be further e
in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Subtitle G, Chapter |, Subchapter f,
Soil Remediation Objectives for Residential Properties.
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S.E. Rockford Source Area Risk Assessment - Area 7 Subsurface Soil:

Table 8

Below 10 Feet

I Subsurface Soil - Area 7
Parameler Range of Detected Proportion of Samples Soil Component of GW
Concentrations With Detections ingestion Route Value
Methylene Chloride 12 - 12 11752 2% 20
tone 8 - 140 13 /52 25% 16.000
1,1-Dichloroethene 4 - 1300 31752 6% 60
1,1-Dichloroethane 2 - 2,900 13 752 25% 23.000
1,2-Dichloroethene (total) 1 - 47,000 29 t 52 56% 400
Chioroform 570 - 570 1752 2% 06
1,2-Dichlioroethane 2 - 180 4 /52 8% 20
2-Butanone 13 - 1,500 21752 4% NA
1,1,1-Trichloroethane 1 - 460,000 36 /52 69% 2,000
Trichloroethene 2 - 130,000 24 | 52 46% 60
1,1,2-Trichioroethane 460 - 460 11752 2% 20
Benzene 220 - 220 11752 2% 30
4-Methyl-2-Pentanone 3 - 82 4/52 8% NA
Tetrachioroethene 1 - 260,000 34 /52 65% 60
Toluene 1 - 23,000 29 /1 52 56% 12,000
Chiorobenzene 1,600 - 1,600 t1/52 2% 1,000
Ethylbenzene 1 - 31,000 18 / 52 35% 13.000
Styrene 0-0 0/52 0% 4,000
Xylene 2 - 190,000 23 152 44% 200,000
4-Methyiphenol 31 - 3 11727 4% NA
Isophorone 880 - 880 1127 4% 8.000
Naphthalene 31 - 13,000 8127 30% 84,000
2-Methyinaphthalene 35 - 7,300 6 /27 22% NA
2,4-Dinitrotoluene 0-0 0/27 0% 0.8
Diethyiphthalate 21 - 1,800 12 127 44% 470,000
i 0-0 0727 0% 560,000
35 - 43 2127 7% NA
43 - 43 1127 4% 12,000,000
28 - 1,700 22 127 81% 2,300,000
22 - 22 1127 4% 4,300,000
24 - 24 1727 4% 4,200,000
44 - 630 20/ 27 74% 3,600,000
22 - 29 3’27 1% 1.000.000
0.28 - 0.28 1127 4% NA
0.68 - 0.68 1727 4% NA
0.13 - 0.13 1127 4% 23,000
15 - 15 1727 4% 500
28 -28 1127 4% 700
21 - 21 1127 4% 4
035 - 12 2127 7% 54,000
6.2 - 6.2 17127 4% 18,000
1-1 1127 4% 16,000
0.33 - 0.33 1127 4% 18 (3)
4 -4 1127 4% 32,000
44 - 33 2127 7% 160,000
1.7 - 17 117127 4% 1.000
98 - 9.8 11727 4% 10,000
13 - 13 17127 4% 10,000
250 - 490 2127 7% NA
21 - 170 4127 15% NA
56 - 2,500 8127 30% NA
58 - 58 1727 4% NA

Notes:

NA = Criterion not available.

(1) Bold italicized values exceed groundwater protection criterion. Chemicals will be further evaluated

in Tier 1 Phase 2 or Tier 3.
(2) Values were compared to the lllinois Register, Title 35, Subtitle G, Chapter |, Subchapter f, Part 742. (1) Ap

Soil Remediation Objectives for Residential Properties.
(3) Standard for endosulfan used for endosulfan sulfate.




Table 9
S.E. Rockford Source Area Risk Assessment - Area 9/10 Subsurface Soil: Below 10 Feet

Subsurface Soil - Area 9/10
Range of Detected Proportion of Samples Soil Component of GW
Concentrations With Dectections Ingestion Route Value
3-48 21 / 89 (24%) 20
2-11 14 / 89 (16%) 16,000
1,1-Dichloroethene 2-2 1 /7 89 (1%) 60
1.2-Dichloroethene (total) 5 - 86 2/ 89 2%) 400
2-Butanone 4-10 517 89 (6%) NA
1,1,1-Trichloroethane 1-50 4 /89 (4%) 2,000
Trichloroethene 1-2 4 /89 (4%) 60
1.1.2-Trichloroethane 6-6 1/ 89 (1%) 20
[Tetrachloroethene 2 -46 7/ 89 (8%) 60
Toluene 1-18 16 / 89 (18%) 12,000
Xylene 4 -4 1 / 89 (1%) 200,000
{Naphthalene 420 - 420 1 /24 (4%) 84,000
12_Methylnaphthalene 300 - 300 1/ 24 (4%) NA
lAcenaphthene 220 - 220 1/ 24 (4%) 570,000
IDibenzofuran 150 - 150 1/ 24 (4%) NA
[Fluorene 120 - 120 1/ 24 (4%) 560,000
Phenanthrene 0-0 0/ 24 (0%) NA
Anthracene 0-0 0/ 24 (0%) 12,000,000
Carbazole 0-0 0/ 24 (0%) 600
iDi-n-Butylphthalate 0-0 0/ 24 (0%) 2,300,000
IFluoranthene 0-0 0 /24 (0%) 4,300,000
[Pyrene 0-0 0 /24 (0%) 4,200,000
utylbenzylphthalate 0-0 0/ 24 (0%) 930,000
|Benzo(a)anthracene 0-0 0/ 24 (0%) 2,000
hrysene 0-0 0/ 24 (0%) 160,000
bis(2-Ethylhexyl)Phthalate 44 - 6,900 5/ 24 (21%) 3,600,000
Benzo (b) Fluoranthene 0-0 0/ 24 (0%) 5,000
0-0 0/ 24 (0%) 49,000
0-0 0/ 24 (0%) 8,000
0-0 0/ 24 (0%) 14,000
0-0 0/ 24 (0%) NA
23 -23 1 /24 (4%) NA
0-0 07/ 24 (0%) 700
0-0 0/ 24 (0%) 4
0-0 0/ 24 (0%) 54,000
38 - 38 1/ 24 (4%) 1,000
0-0 0/ 24 (0%) 16,000
64 - 64 1724 (4%) 32,000
0-0 0/ 24 (0%) 10,000
— 0-0 0/ 24 (0%) NA

Notes:

NA = Criterion not available.

(1) Bold italicized values exceed groundwater protection criterion. Chemicals will be further evaluated
in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Subtitle G, Chapter |, Subchapter f, Part 742. (1) Appendix 8, Tabl
Soil Remediation Objectives for Residential Properties.
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Table 10

S.E. Rockford Source Area Risk Assessment - Area 11 Subsurface Soil: Below 10 Feet

Subsurface Soil - Area |1

i

Parameter Range of Detected Proportion of Samples Soil Component of GW
Concentrations With Detections Ingestion Route Value
Methylene Chloride 1 - 2,900 10 / 52 (19%) 20
cetone 2 - 5,100 13 / 52 (25%) 16,000
Carbon Disulfide 1 -3 4 /52 (8%) 32,000
2-Butanone 4 -4 1 /852 (2%) NA
1,1.1-Trichloroethane 2 -4 3752 (6%) 2,000
Trichloroethene 410 - 410 1752 (2%) 60
Benzene 5 - 1,500 2752 (4%) 30
Tetrachloroethene 1 - 46 3752 (6%) 60
Toluene 1 - 1,400,000 16 / 52 (31%) 12,000
Ethylbenzene 2 - 590,000 9 /52 (17%) 13,000
Xylene 1 - 2,300,000 16 / 52 (G1%) 200,000
60 - 580 7719 (37%) 15
61 - 640 5719 (26%) NA
100 - 1,400 2/19 (11%) 8,000
1,100 - 1,100 1 /19 (5%) NA
230 - 230 1719 (5%) NA
Naphthalene 80 - 1,900 5719 (26%) 84,000
-Methylnaphthalene 52 - 140 5719 (26%) NA
Phenanthrene 16 - 47 3719 (16%) NA
Anthracene 45 - 45 1 /719 (5%) 12,000,000
IDi-n-Butylphthalate 510 - 510 1719 (5%) 2,300,000
" JFluoranthene 49 - 49 1719 (5%) 4,300,000
iPyrene 63 - 63 1719 (5%) 4,200,000
bis(2-Ethythexyl)Phthalate 110 - 1,300 6/19 (32%) 3,600,000
: Dl-n-Octyl Phthalate 45 - 260 3/719 (16%) 10,000,000
0.23 - 0.96 3719 (16%) NA
0.18 - 0.18 1719 (5%) NA
0.29 - 0.29 1 /719 (5%) 500
0.26 - 0.68 3719 (16%) 54,000
0.34 - 0.34 1719 (5%) 18,000
029 - 0.29 1/19 (5%) 16,000
03 - 0.56 4/19 (21%) 32,000
0.49 - 0.49 1/19 (5%) 1,000 (3)
0.18 - 0.18 1719 (5%) 10,000 (4)

Notes:
NA = Criterion not available.

(1) Bold italicized values exceed human health criterion or groundwater protection criterion. Chemicals will be further

evaluated in Tier 1 Phase 2 or Tier 3.

(2) Values were compared to the lllinois Register, Title 35, Subtitle G, Chapter |, Subchapter f, Part 742. (1) Appendix B,
Table A: Tier 1 Soil Remediation Objectives for Residential Properties.

(3) Standard for endrin used for endrin aldehyde.

(4) Standard for chlordane used for alpha chlordane.




| Section 3
Tier 1 Assessment

ten feet were compared to the Tier 1 SCGV only. Chemicals that exceeded a value are
shown in bold and italics.

Comparison of Inorganic Data to State-wide Background
Chemicals that exceeded either an ERSVs or SCGVs were compared to background
concentrations. Figures 3 through 6 present the background soil sample locations for
the four areas of concern. The SCGVs for inorganics are given in units of mg/L and
are intended for comparison to Toxic Contaminant Leachate Proceedure (TCLP) data.
These data were not collected for inorganics at the SCOU. All inorganics chemical
concentrations were compared to background concentrations. Maximum
concentrations of detected inorganic chemicals were compared to background
concentrations for inorganics derived from TACO Appendix A, Table G:
- Concentrations of Inorganic Chemicals in Background Soils. Concentrations for
counties within metropolitan statistical areas were used.

Maximum concentrations of one inorganic, beryllium, was above the state-wide

background concentrations identified in TACO. Therefore, concentrations of

beryllium were then compared to site-specific background to see if the maximum
- concentration was significantly different from background levels found in the area.

Comparison of Inorganic Data to Site-Specific Background
Site-specific background samples were identified by Illinois EPA staff and consisted

of twelve samples from areas 4, 7 and 9/10. Site-specific background data were used
to evaluate beryllium which exceeded a TACO background concentration.

Illinois EPA used the Shapiro-Wilk test to evaluate the site-specific background data
to determine which statistical methods would be appropriate for analyzing the data.
Use of the Shapiro-Wilk test in this fashion is prescribed in 742.410(b) of the TACO
regulations. The results of the Shapiro-Wilk test indicated that both the on-site
beryllium data and the site-specific background data for beryllium were logonormally
distributed. Because the beryllium site-specific background data set was
logonormally distributed and contained greater than 10 samples with less than 15%
non-detects, the TACO regulations suggest calculating an Upper Tolerance Limit
(UTL) for the data. In consideration of the site-specific background data, UTL values
provide a higher level of confidence that the newly calculated background value is
representative of the site. UTL values were calculated for the log transformed site-
specific background data for beryllium. The on-site beryllium data were then
compared to the UTL values established for the site-specific background data set.
None of the site data exceeded the UTL for beryllium which means that beryllium is
not found at the site at levels considered to be above background.

Comparison of Organic Data to Site-Specific Background
The same background data set used for metals was used to evaluate SVOCs. A 95%

- Upper Confidence Limit (UCL) was calculated for concentrations of organic
compounds detected within the site-specific background data set. Similar to the

" CDM  Camp Dresser & McKee Inc. 312
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Section 3
Tier 1 Assessment

Upper Tolerance Limit, calculating a UCL for the site-specific background data
provides values with a higher level of confidence that the newly calculated
background value is representative of the site. The maximum concentrations detected
at the site were then compared to the UCL background values. Table 11 presents this
comparison. The UCL background values are also included in Tables 14 for
comparison purposes. Table 12 summarizes the comparisons made in tables 14.
Maximum concentrations of SVOCs in Area 7 were below calculated UCL
background concentrations and were therefore dropped from consideration as
contaminants of concern in this area. SVOCs in Areas 4, 9/10, and 11 exceeded
background and therefore could not be dropped from further evaluation. Maximum
concentrations of SVOCs in Area 7 were below calculated UCL background
concentrations and were dropped from futher evaluation. Maximum concentrations
of two SVOCs in area 11, 2-methynaphthalene and dibenzo (a,h) anthracene, were
below background concentrations. 2-Methylnaphthalene was below background in
area 9/10 and naphthalene, 2- methyInaphthalene and benzo (g,h,i) perylene were
below background in area 4. These SVOCs were dropped from further evaluation.
All other SVOCs exceeded background, and therefore could not be dropped from
further evaluation.

Tables 12 through 14 summarize the results of comparisons made in Tables 1-10 as
well as the four exclusion criteria described below. Chemicals that were not excluded
by these criteria for the direct contact pathway were carried into the Tier 1 -Phase 2
analysis. Chemicals that were not excluded by these criteria for the protection of
groundwater were carried into tier 3 analysis.

Exclusion Criteria

1. Maximum concentrations below TACO or site-specific background.

2. Inorganics detected at concentrations found not to be significantly different than
site-specific background concentrations.

3. For the soil to groundwater route only - chemicals detected at low frequency of
detection in soil or not detected in groundwater; and

4. Maximum concentrations below the PQL.

In summary, in the Tier 1-Phase 1 analysis, site concentrations for each chemical were
compared to TACO Tier ERSVs (direct contact) and SCGVs (protection of
groundwater). This comparison is shown within Tables 1 through 10. As described
previously, chemicals that exceeded a TACO Tier 1 value were excluded from further
evaluation using the four exclusion criteria.

CDM Camp Dresser & McKee Inc. 3-17




Southeast Rockford - Source Control Operable Unit Risk Assessment

Table 11
Comparison of Maximum Concentrations of Site Data with Background Data for SVOCs

Analytes Background Area ll Area9/10] Area7 | Aread
(ug/kg) (ug/kg) (ug/kg) | (ug/kg)| (ug/ke)
Naphthalene 296.5 15,000 320 - 260
2-Methylnaphthalene 296.5 45 250 - 120
Acenaphthene 296.5 39,000 350 - 960
Fluorene 296.5 47,000 340 - 920
Phenanthrene 446.4 370,000 3,600 - 16,000
Anthracene 194.5 93,000 640 - 1,000
Fluoranthene 808.8 440,000 4,800 42 12,000
Pyrene 670.0 430,000 4,200 37 5,000
Benzo(a)anthracene 401.1 200,000 2,300 - 5,600
Chrysene 4312 240,000 2,100 - 5,900
Benzo (b) Fluoranthene 538.8 220,000 2,800 - 11,000
Benzo (k) Fluoranthene 301.2 130,000 890 - 11,000
Benzo (a) Pyrene 389.0 150,000 1,700 170 1,100
Indeno (1,2,3-cd) Pyrene 316.7 120,000 1,300 - 620
Dibenzo (a,h} Anthracene 296.5 70 - - 430
Benzo (g,h,i) Perylene 3293 120,000 1,400 - 70

Notes;

Bold and Italicized concentrations exceed background levels.




Table 12
Tier 1 Exceedances and Selection of Chemicals of Concern for Surface Soil
- t - e t it Risk Assessment
AREA Exceedance Selected Chemicals of Concern Reason for Exclusion
Direct Contact] Soil to GW | Background | Direct Contact |  Soil to GW Direct Contact Soil to GW

Area 4 (Residential)
Carbazole X no Not GW Contaminant
Benzo (a) anthracene X X X yes no Not GW Contaminant
Benzo (b) Fluoranthene X X X yes no Not GW Contaminant
Benzo (k) Fluoranthene X X yes
Benzo (a) Pyrene X X yes
Dibenzo (a,h) Anthracene X X no Below PQL
Arsenic X no Below Background
Beryllium X no Below Background

Area 7 (Residential)
Methyiene Chloride X yes
Tetrachloroethene X yes
Benzo (a) Pyrene X no Below Background and PQL
Dieldrin X no Not GW Contaminant
Arsenic X no Below Background
Beryllium X no Below Background

Area 9/10 (Residential)

Benzo (a) anthracene X X yes _ho Not GW Contaminant
Benzo (a) Pyrene X yes
Benzo (b) Fluoranthene X yes
indeno (1,2,3,-cd) Pyrene X yes
Dieldrin X X yes no Not GW Contaminant
Arsenic X no Below Background
Beryllium X no Below Background

Area 11 (Residential)
Carbazole X X yes no Not GW Contaminant
Benzo (a) anthracene X X yes no Not GW Contaminant
Chrysene X X yes no Not GW Contaminant
Benzo (b) Fluoranthene X X yes no Not GW Contaminant
Benzo (k) Fluoranthene X X yes no Not GW Contaminant
Benzo (a) Pyrene X X yes no Not GW Contaminant
indeno (1,2,3-cd) Pyrene X X yes no Not GW Contaminant
Dieldrin X no Not GW Contaminant
Arsenic X no Below Background
Beryliium X no Below Background




Table 13
Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Above 10 Feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

AREA Exceedance Selected Chemicals of Concern Reason for Exclusion
Direct Contact Soil to GW Direct Contact Soil to GW | Direct Contact |Soil to GW]
Area 7 (Residential)

1,2-Dichlioroethene X yes

1,1,1-Trichloroethane X yes

Trichloroethene X yes

Tetrachloroethene X yes

Toluene X yes

Ethylbenzene X yes

Xylene X yes

2,4-Dinitrotoluene X X no no (1) (1)
Notes:

(1) More data needed to verify whether chemical of concern. To be addressed in Feasibility Study.



Table 14

Tier 1 Exceedances and Selection of Chemicals of Concern for Subsurface Soil: Below 10 Feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

AREA Exceedance Selected Chemicals of Concern Reason for Exclusion
Direct Contact Soil to GW Direct Contact Soil to GW [Direct Contact]Soil to GW

Area 4 (Residential)
1,1,1 - Trichloroethane X yes

Area 7 (Residential)
1,2-Dichloroethene (total) X yes
Chloroform X no (1)
1,2-Dichloroethane X yes
1,1,1-Trichloroethane X yes
Trichloroethene X yes
Benzene X no M
Tetrachloroethene X yes
Toluene X yes
Chlorobenzene X no 1)
Ethylbenzene X yes

Area 9/10 (Residential)

Methylene Chloride X yes

Area 11 (Residential)
Methylene Chloride X yes
Trichloroethene X yes
Benzene X yes
Toluene X yes
Ethylbenzene X yes
Xylene X yes
2-Methyiphenol X yes

Notes:

(1) Frequency of detection <5%, not detected in groundwater.
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Section 3
Tier 1 Assessment

3.2 Tier1 -Phase?2

For chemicals that exceeded an ERSV and background concentrations (if available),
the second phase of evaluation for the direct contact pathway involved the following
steps

1. Calculate the 95% upper confidence limits (UCL) on the mean concentrations for
chemicals that exceeded site-specific background and PQL.

2. Compare 95% UCLs to the higher of the Tier 1 concentrations or the practical
quantitation limit (PQL) reported in SW-846 (Test Methods for Evaluating Solid
Waste, Final Update, USEPA, December 1996).

Calculating 95% UCLs for those chemicals that exceeded an ERSV and background
concentrations (if available) results in concentrations which are typically less
conservative than maximum concentrations and more representative of an exposure
point concentration than those used in Tier 1 -Phase 1. A procedure was developed
for calculating the 95% UCL to accommodate conditions encountered among the
datasets for the four different areas. Many of the detected concentrations were
estimated values below the detection limits, (“]” values). This resulted in a large
range of detected concentrations in areas that also had hot spots. For the purpose of
the risk assessment, the term “hot spot” is defined as a specific location within one of
the four areas of concern that contains concentrations which are two orders of
magnitude above the lowest detected concentration within that area. In these areas,
the value deviation for the data were large and resulted in 95% UCL values which
exceeded maximum concentrations. For these areas, hot spots were removed from
the data sets and UCLs were recalculated. Hot spots were later addressed in the
feasibility study as areas of concern. Figure 7 presents the procedure for calculating
95% UCLs for PAHs. ‘

A minimum of 5 samples were needed to calculate the 95% UCL. Chemicals with
fewer than 5 samples were evaluated on a case by case basis. A minimum of 50%
detections was needed to calculate the 95% UCL on the mean. If there were less than
50% detections, the 95% UCL on the median was calculated, as approved by Illinois
EPA. In the event that a calculated, or recalculated (after removing hot spots) UCL
exceeded a maximum concentration, the maximum concentration was used as the
representative concentration for comparison to the higher of the Tier 1 value or the
PQL. Table 15 presents the results of the 95% UCL evaluation. In areas 4 and 11, hot
spots, where concentrations were two orders of magnitude greater than the lowest
detected concentrations, were identified. These samples were removed from the data
set and the 95% UCL was re-calculated. Hot spots were later addressed in the
feasibility study for each of the four areas of concern. Following the removal of hot
spots from the data sets, all remaining re-calculated concentrations were below the
Tier 1 value or the PQL. In area 9, only four SVOC samples were available, not
enough to calculate a 95% UCL. SVOCs in three of the four samples exceeded the

CDM Camp Dresser & McKee Inc. 3-22
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Table 15
Results of the Tier 1 (Phase 2) 95% UCL Calculations for SVOCs
South Rockford - Sour ontrol O ble Unit Risk A

Area 4
Surface 3 hot spot samples (SS4-201, SS4-203, $S4-203D) addressed in FS
All other hits below PQL or Tier 1 values

Subsurface |No SVOC exceedances(1)

(<10 ft)

Subsurface [No SVOC exceedances(1)

(>10 ft)

Area?

Surface No SVOC exceedances(1)

Subsurface |No SVOC exceedances(1)

(<10 ft)

Subsurface |No SVOC exceedances(1)

(>10 ft)

Area 9/10

Surface 3 out of 4 samples with exceedances (§S910-101, SS910-103, $SS910-104)
|addressed in FS

Subsurface |No samples

(<10 ft)

Subsurface |No SVOC exceedances(1)

(>10ft)

Area 11

Surface 2 hot spots (8S11-206, SS11-207) addressed in FS

Subsurface |No samples

(<10 ft)

Subsurface [No SVOC exceedances(1)

(>10 1)

(1) maximum concentrations of SVOCs did not exceed Tier 1 values and/or background
concentrations, therefore, 95%UCLs not calculated.




Section 3
Tier 1 Assessment

higher of the Tier 1 value and the PQL. This information was used in the feasibility
study to determine the need for further sampling or remediation.

3.3 Results of Tier 1 Assessment

The results of the assessment of the direct contact pathway can be summarized as
follows:

1. Maximum concentrations of all VOCs were below their respective ERSVs and
were dropped from further evaluation for the direct contact pathway.

2. Maximum concentrations of SVOC and inorganics exceeded their respective ERSV
sin all four areas.

3. Maximum concentrations of inorganics and one SVOC in area 7, benzo (a) pyrene,
were dropped from further evaluation because detected concentrations were less
than or consistent with background concentrations. Risk associated with these
chemicals are below 1E-06 (one in one million) and/or a hazard index of 1.0.

4. Selected samples in Areas 4 (S54-201, SS4-203, SS4-203D)and 11 (SS11-206, SS11-
207) were identified as hot spots that exceeded Tier 1 values and PQLs for
SVOCs. Three out of four samples in Area 9/10 (S5910-101, SS910-103, S5910-104)
exceeded one or more PNA values. These data are presented in Appendix B. The
hot spots in Areas 4 and 11 and the samples exceeding a PNA value in Area 9/10
will be addressed in the Feasibility Study. Additional data may be needed in the
remedial design phase to better characterize risk and the extent of contamination.
Based on the results of sampling, if necessary, remedial alternatives that address
SVOCs would be developed and evaluated. The presence of these hot spots
represents a potential exceedance of risk limits established by USEPA (a
noncancer hazard index of 1.0 and cancer risks of between one in one million and
one in one hundred thousand) and Illinois EPA (a noncancer index of 1.0 and
cancer risks of one in one million used to develop the Tier 1 values) depending on
actual exposure.

The results of the assessment of the soil to groundwater pathway can be summarized
as follows:

1. Several chemicals were dropped from further evaluation for the soil to
groundwater pathway because they were not detected in groundwater (Dieldrin,
carbazole and several SVCOs).

2. VOCs in surface soil in area 4 and VOCs in subsurface soil in all four areas
exceeded Tier 1 SCGV values. These VOCs were further evaluated in Tier 3.

CDM Camp Dresser & McKee Inc. 3-25
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Section 4
Tier 3 Assessment

A Tier 3 assessment was conducted for two pathways: (1) the soil component of the
groundwater exposure route; and (2) ingestion of plants as part of an agricultural
scenario.

4.1 Soil Component of the Groundwater Ingestion
Pathway

A Tier 3 assessment was conducted for those chemicals that exceeded a SCGV and
were detected in groundwater during past sampling events at greater than 5 percent
frequency of detection. The Tier 3 assessment consisted of calculating soil
concentration protective of groundwater at a designated point of compliance. The
point of compliance is the boundary of the groundwater management zone (GMZ)
established in each of the four areas. The GMZ is the area within which active
remediation is underway.

Figure 2 presents the Tier 2 assessment process for the soil to groundwater pathway.
TACO presents two models for calculating site-specific remediation objectives for the
soil to groundwater pathway - the Soil Screening Level (SSL) Model and the Risk-
Based Corrective Action (RBCA) Model. Only the RBCA model incorporates a
component to address the dilution and attenuation that occurs in a GMZ, therefore,
this was the model employed to calculate the Tier 3 concentrations.

The RBCA model incorporates site-specific information on the following variables:
¢ fraction of organic carbon (FOC)
* infiltration rate of water through soil
¢ hydraulic gradient
¢ hydraulic conductivity
¢ width of the source areas parallel to groundwater flow

o width of the source areas perpendicular to groundwater flow in the horizontal and
vertical planes

e groundwater mixing zone thickness

» distance to boundary of groundwater management zone

cw Camp Dresser & McKee Inc. 4-1
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Tier 3 Risk Assessment

The values used for these variables, as well as other default values used in the RBCA
model, are presented in Appendix A. Equations R12 through R26, presented in
Appendix C, Table C of TACO were used to calculate the Tier 3 concentrations. All of
the variables used in these equations are defined in Table A-1 in Appendix A. Other
key variables, including leaching factors, diffusion coefficients, saturation
concentrations, and attenuation factors, are calculated and presented on Tables A-2
through A-5. The Tier 3 risk-based soil levels protective of groundwater are
presented on Table 16 for the chemicals of concern. Tier 1 concentrations are also
presented for comparative purposes. Except for one chemical (trichloroethene) in
Area 11, all Tier 3 concentrations were greater than the Tier 1 concentrations. The
saturation concentrations are also presented, and, according to TACO, the ultimate
remediation objective is the lower of the calculated concentration and the saturation
concentration. The saturation concentration is the lower of the two concentrations for
several chemicals in Areas 7, 9/10 and 11. Two hot spots, or source areas were
identified in Area 7 and three hot spots were identified in Area 9 /10, each at different
distances from the edge of the groundwater management zone (GMZ) and with
different source widths and source thicknesses. Figures 8 and 9 show the locations of
the hot spots. The model used to calculate the SROs incorporates distance to the
GMZ, source widths and thickness resulting in different degrees of attenuation
between the source and an exposure point. For this reason, different SROs were
calculated for each hot spot area associated with different degrees of attenuation (e.g.
RBSLatten area 9/10c, RBSLatten area 9/10w). Areas 4 and 11 had only one hot spot.
For this reason, only one set of remediation objectives was developed for areas 4 and
11. Tier 3 remediation objectives (or soil saturation concentrations, if lower) are
compared to maximum detected concentrations. Per Taco 742.305(b), “no organic
contaminant of concern may remain in the soil at concentrations which exceed the soil
saturation limit”. In Area 4, 1,1,1-TCA, the only chemical of concern, exceeds the
SRO. In Area 7, cis-1,2-dichloroethene, tetrachloroethane, 1,1,1-trichloroethane, and
trichloroethene exceed their respective SROs. In Area 11, benzene, ethyl- benzene,
and trichloroethane exceed their respective SROs and toluene and xylene exceed their
respective soil saturation concentrations.

CDM Camp Dresser & McKee Inc. 4-2



Table 16
Risk-Based Soil Levels Protectiove of Groundwater for Each Area
Southeast Rockford Operable Unit

Comparison of Caiculated Tier 3 Soil Remediation Objectives to Tier | (mg/kg)

Residential Maximum

Class | GW Detected
Area 4 RBSLatten, . Cuut Tier | SRO Concentration
1,1,1-Trichloroethane 9.118 1084 2 510

Residential Maximum
Class | GW Detected
Area 7 RBSLatten,earp RBSLatten,n.re (™ Tier | SRO Concentration
1.2-Dichloroethane 3678 1787.000 1768 0.02 0.18
cis-1,2-Dichloroethene 0.941 11.500 1141 0.4 49
2,4-Dinitrotoluene 0.162 80.900 182 0.0008 1.5
Ethylbenzene 57.347 953.000 389 13 k]
Methyiene Chioride 1.15E+06 2.2TE+12 2303 0.02 0.012
Tetrachloroethene 1.465 136 218 0.06 260
Toluene 337502367.730 3.74E+14 638 12 23
1.1.1-Trichioroethane 108.033 19622.000 1084 2 460
1.1.2-Trichloroethane 0619 56.300 1784 0.02 0.46
Trichloroethene 0.310 7.200 1242 0.06 130
Xylenes (totaf) 34105.533 1.66E+07 312 150 210
Residential Maximum
Class | GW Detocted

Area 9/10 RBSLatten, w0 RBSLatteN,wiow | RBSLAUON,wetrrone Clu Tier | SRO Concentration
Methylene Chiloride 3.26E+23 2.22E+12 4. 13E+21 2303 0.02 0.048

Residential Maximum

Class | GW Detscted
Area 11 RBSLatten, e+ c'! Tier | SRO Concentration
Benzene 0.189 824 0.03 1.5
Ethylbenzene 7.983 389 13 590
Methylene Chioride 4.79E+07 2303 0.02 29 .
2-Methyiphenol 2.82E+23 16827 15 0.58
Toluene 1.06E+10 638 12 1400
Trichloroethene 0.051 1242 0.06 0.41
Xylenes (total) 24500.418 312 150 2,300
Notes:

RBSLatten refers to the degree of attenuation associated with a particular source area as calculated using the equation R15 of TACO
C' is the saturation concentration calculated using the equation S29 of TACO

SRO is the TACO Tier 1 soil remediation objective
The ultimate soil remediation objective for the protection of gorundwater is the lower of the RBSLatten concentration and the C'sat value.
The exceptions are for ethylbenzene, trichloroethene, and total xylenes in Area 11, where the Residential Class 1 groundwater Tier 1 SRO is used instead
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Section 4
Tier 3 Risk Assessment

4.2 Vegetable Ingestion Pathway

Area 7 borders land currently used for agricultural purposes, and no current zoning
restrictions prevent conversion of some of the undeveloped portions of Area 7 to
agricultural use. For these reasons, a semi-quantitative evaluation was conducted to
determine whether the use of Area 7 for growing vegetables or fruits would result in
an unacceptable risk to human health. The use of this land for dairy farming was not
considered due to the limited size of Area 7.

The qualitative evaluation of the potential agricultural pathway had the following
steps:

1. Calculate a potential concentration in plants grown in Area 7 using soil-to-plant
stem concentration factors;

2. Identify conservative plant ingestion rates and compare these rates to soil
ingestion rates.

3. If ingestion rates are similar, compare plant concentrations to Tier 1 risk-based
soil concentrations to determine whether risks are unacceptable.

Soil to plant stem concentrations factors are presented in Risk Assessment Handbook
for the Massachusetts Military Reservation (Air National Guard, 1994). An estimated
concentration in plants is obtained by multiplying the soil-to-plant concentration by
the observed soil concentration as follows:

PC = (SCFsoil) (mean soil concentrations)

where
PC = concentration in plant
SCFsoil = soil-to-plant stem concentration factor

(mg contaminant per gram dry plant/mg contaminant per gram dry soil)

Table 17 presents average soil concentrations, SCFs and estimated plant
concentrations for chemicals of concern identified in Area 7.

Plant ingestion rates were obtained from Soil Screening Guidance: Technical
Background Document (EPA, 1996). Estimated homegrown fresh weight
consumption rates for above ground unprotected vegetables and below ground
unprotected vegetables were given as 76 mg/day and 28 mg/day, respectively. To
compare to the unitized soil ingestion rate of 114 (milligrams per year for each
kilogram of bodyweight per day) used to develop the Tier 1 soil values which is based
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Table 17
Comparison of Average Soil Concentrations, SCFs and Estimated Plant Concentrations for COCs
Southeast Rockford Operable Unit
IParm Range of Detected Proportion of Samples Average Sol SCF sol Average Concentration in Piant | Residentisl Soil Obyective
Concentrations in solt With Detections Concentrstions _____ug-kg plemthug-jo sol ughg {Lower of inhalinges)
4-23 7112 (58%) 147 25.000 367.86 13,000
8-62 6/12 (50%) 28 8600 19637 7,800,000
s8-8 172 (8%) 80 17.000 138.00 1,300,000
220 - 220 1112 (8%) 2200 15.000 3300.00 780,000 (3)
7-8 21712 (17%) 15 22,000 165.00 400
5. 40 3112 (25%) 183 7.200 132.00 1,200,000
4- 140 21712 (17%) 720 7.900 568.80 1,200,000
S - 400 4112 (33%) 1218 2,000 24350 11,000
12-12 1712 (8%) 120 6.600 79.20 NA
1.7 4112 (33%) a8 5.300 19.88 650,000
150 - 150 1112 (8%) 1500 NA NA 4,600,000
42-4 1712 (8%) 420 0.081 340 3,100,000
37 .37 11192 (8%) 370 0.024 0.89 2,300,000
46 - 570 12112 (100%) 1783 0.044 7.85 46,000
170 - 170 1112 (8%) 1700 0060 1020 20
53-8 32 (25%) 214 0.100 2.14 40
13-13 1112 (8%) 130 0.100 1.30 2,000
15-15 1712 (8%) 150 1.400 21.00 470,000
50-235 3712 (25%) 176 0.018 0.28 2,000
51.33 4112 (33%) 137 NA 23,000 (4)
20-20 1192 (8%) 200 0018 032 500
450 - 450 1712 (8%) 4500 0.020 900 1.000
8,630 - 15,800 12712 (100%) 124508 0.004 49.80 NA
94127 71142 (58%) 12 0.200 22 a
36-68 12112 (100%) 50 0.040 020 04
416 - 260 12112 (100%) 104.4 0.150 1566 5,500
0.13 - 0668 12712 {100%) 03 0.010 0.003 o1
16-18 1712 (8%) 18 0.550 0.68 )
929 - 27,100 121712 (100%) 61149 3500 21402.2 NA
101 - 55.1 12712 (100%) 217 0.008 0.16 270
$2-113 12712 (100%) [ 0020 013 4.700
76 - 148 12112 (100%) 278 0.400 1113 2,900
ron 10,800 - 19,200 12712 (100%) 1479174 0,004 59.17 NA
eed 97217 121712 (100%) 562 0.045 253 400
3,400 - 17,400 12712 (100%) “n2 1.000 a7 NA
292 - 698 12712 (100%) 4748 0.250 11869 3700
008 - 22 32 (25%) 08 0.500 on 10
Nickel 7.3- 499 121712 (100%) 15.4 0.080 0.9 1,600
Potassium 800 - 1,550 12712 (100%) 11%6.5 1.000 1156 50 NA
'Selenium 09214 8712 (67%) 19 0025 003 %0
Sitver 14-14 1712 (8%) 14 0.400 0.56 39
Sodium 26.7 - 178 12112 (100%) 9.2 0075 684 NA
19-21 2/12 (17%) 20 0.004 001 6
19.2- 364 12712 (100%) 268 0.006 0.18 550
33177 12112 (100%) er9 1.500 10179 23,000
0.25-29 6/12 (50%) 0.7 18.000 1326 1,600




Section 4
Tier 3 Risk Assessment

on a 30 year exposure and a 70 kilogram adult, a total above and below ground home
grown vegetable consumption rate of 104 mg/day was converted to 45 mg-yr./kg-
day, using a 30 year exposure and a 70 kilogram adult. Because the unitized
consumption rate for plants is lower than that for soil, it is assumed that the Tier 1 soil
concentrations could be used as surrogate risk-based concentrations for plants. Table
17 presents a comparison of estimated plant concentrations to Tier 1 soil
concentrations. There are no exceedances.

Based on this evaluation, it is concluded that ingestion of vegetables (or fruits which
have a fresh weight consumption rate lower than vegetables, i.e., 88 mg/day) would
not result in exceedance of either a hazard index of 1.0 or a cancer risk of 1E-06 (one in
one million), which are the risk limits on which the Tier 1 values are based.

4.3 Results of Tier 3 Assessment

The results of the assessment of the soil component of the groundwater ingestion
pathway can be summarized as follows:

1. InArea4,1,1, l-trichloroethane, exceeded its soil remediation objective. In area 7,
cis-1, 2-dichloroethene, 24-dinitrotoluene, tetrachlorene, 1,1,1-trichlorethane,
trichlorethene, and total xylenes exceeded either their respective soil remediation
objective or the soil saturation limit. In Area 11, benzene, ethylbenze, toluene,
trichloroethene, and total xylenes exceeded either their soil remediation objective
or soil saturation limit. Risks associated with these chemicals in each area of
concern exceed cancer risk limits of one in one million or a hazard index of 1.0.

2. All areas where detected chemical concentrations exceeded the lower of the SRO
or saturation concentration were further evaluated in the Feasibility
Study.Volumes estimates were developed for these areas for excavation or
remediation purposes.

Chemical data in Illinois Environmental Protection Agency (Illinois EPA) project files
indicate significantly high PCE concentrations in the former outdoor drum storage
area located in the west part of the property now occupied by Sundstrand
Corporation Plant #1 (2421 11t Street). These data were not included as part of this
risk assessment. This area is referred to as Area 9/10. in this risk assessment and in
the Focused Feasibility Study (FFS). PCE soil concentrations in Area 9/10.
significantly exceeded the Tier 3 cleanup objective of 43.5 mg/kg. Concentration
contours indicate that between zero and five feet below ground surface, a hot spot
area covering approximately 350 to 400 square feet exceeds the Tier 3 cleanup
objective for PCE. The highest analyzed concentrations within the hot spot ranged
from 47 to 3,500 mg/kg PCE. Contaminated soil within Area 9/10. is addressed by
the soil remedial alternatives in the FFS.

The results of the assessment of the vegetable ingestion pathway can be summarized
as follows:
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Section 4
Tier 3 Risk Assessment

1. Using soil to plant concentration factors and plant ingestion rates, ingestion of
vegetables would not result in exceedance of a hazard index of 1.0 or cancer risk of
one in one million.

4.4 Mixture Assessment

Asrequired by the Illinois EPA mixture rule adopted under the TACO regulations
(see Docket C of the Illinois Pollution Control Board, December 4, 1997), the effect of
similar acting chemicals on the same target organ was considered when determining
remediation objectives. The purpose of this assessment is to determine whether the
SRO:s are conservative enough should a mixture of chemicals be present at a site.
TACO presents these requirements which are specific to each Tier of assessment. For
example, when conducting a Tier 1 assessment, the effects of a mixture of either
noncarcinogens or carcinogens in groundwater must be considered. When
conducting a Tier 3 assessment, the effects of a mixture of either noncarcinogens or
carcinogens in groundwater or soil must be considered.

A Tier 1 assessment was conducted for the direct contact with soil pathway,
therefore, a mixture assessment was not necessary. A Tier 3 assessment was
conducted for the soil component of the groundwater ingestion pathway. Because the
soil remediation objective (SRO) for this pathway is back calculated from the
Groundwater Remediation Objective (GRO) presented for Class I Groundwater in
Section 742, Appendix B: Table F of TACO, the risk associated with the SRO is the risk
associated with the GRO. In some cases, the risk associated with the GRO is greater
than one in one million. These chemicals are identified in Section 742, Appendix A,
Table H.

The cancer risks associated with the GROs used to develop the SROs for all chemicals
of concern were added to determine the total cancer risk associated with the mixtures
present in Areas 4, 7, 9/10 and 11 if the SROs were achieved. The following table
presents the cancer risk associated with each SRO for each COC and the areas in
which the COC was detected.
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Section 4
Tier 3 Risk Assessment

Chemical-Specific Concern Risk in Each Area
Areas
Chemical 4 7 9/10 11
1,2-DCA 1.3E-05 1.3E-05 1.3E-05 1.3E-05
PCE 7.0E-06 7.0E-06 7.0E-06 7.0E-06
Benzene 1.0E-06
Methylene chloride 1.0E-06 1.0E-06 1.0E-06 1.0E-06
1,1,2-TA 1.0E-06 1.0E-06 1.0E-06 1.0E-06
TCE 1.0E-06 1.0E-06 1.0E-06 1.0E-06
Total Cancer Risk 2.3E-05 2.3E-05 2.3E-05 2.3E-05

The total cancer risk if all the SROs were achieved is determined by adding the cancer
risk associated with the GRO:s for all carcinogenic chemicals of concern in a particular
area. The highest total cancer risk is 2.4 in one hundred thousand (2.4E-05) in Area 11.
Per TACO, total cancer risks associated with a mixture must be less than one in one
hundred thousand (1.0E-04). If the SROs are achieved, cancer risks associated with
the soil to groundwater exposure pathway in all other areas are less than this risk
limit.

The noncancer hazard index must be below 1.0 for all chemicals associated with
noncancer health effects, which act on the sample target organ. Section 742, Appendix
A: Table E of TACO lists similar - acting noncarcinogenic chemicals and their target
organs. Four of the site COCs were included on this list and two, ethylbenzene and
toluene, have the same target organs (kidney and liver). Ethyl benzene and xylene are
COCs in two areas, Area 7 and Area 11. It was necessary to determine the hazard
indices for these two chemicals to insure than the total hazard index did not exceed
1.0. In order to determine the hazard index associated with the GRO for a chemical, it
was assumed a 70 kilogram adult ingested 2 liters per day of water with
concentrations equal to the GRO. The dose associated with this exposure was then
divided by the reference dose for the chemical.

For ethyl benzene, with a GRO of 0.7 mg/L, the daily dose is calculated as follows:
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Section 4
Tier 3 Risk Assessment

0.02 mg/kg/day = 0.7mg/L x 2L/day (ingestion rate)
70kg (bodyweight)

The daily dose is then divided by the RFD to derive the hazard index for
ethylbenzene:

0.2= 0.02mg/kg/day (dose
0.1mg/kg/day (RFD for ethylbenzene)

The hazard index for xylene, calculated in the manner equals 0.028. When combined,
the hazard index for these two chemicals equal 0.228, well below the limit of 1.0 for
mixtures.
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Section 5
Conclusions

A combinxtion of a Tier 1 and Tier 3 assessment was used to assess risks at the four
major source areas of the Southeast Rockford Groundwater Superfund Site. Tier 1 was
used to evaluate both the direct contact pathway and the soil to groundwater
pathway. Tier 3 was used to further evaluate chemicals which exceeded the Tier 1
values for the migration from soil to groundwater pathway and to evaluate the
vegetable ingestion pathway.

The Tier 1 assessment resulted in the identification of PNA hot spots in Areas 4 and
11 and individual samples in Area 9/10 which exceeded one or more PNA values. If
these hot spots and exceedances were removed, all remaining semi-volatile chemical
concentrations would be less than the higher of the PQL or the Tier 1 concentration.

The Tier 3 assessment resulted in soil remediation objectives for volatile organic
chemicals in all four areas. The Tier 3 assessment yielded concentrations that, with
one exception, were higher than the Tier 1 concentrations because the Tier 3 values
incorporated site-specific information. Several VOCs exceeded their respective Tier 3
SROs, the Tier 3 concentrations were used to develop a remediation plan discussed in
the Focused Feasibility Study.

Using soil to plant concentration factors and plant ingestion rates, ingestion of
vegetables would not result in exceedance of a hazard index of 1.0 or a cancer risk of
one in one million.
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APPENDIX A

BACKUP FOR TIER 3 CALCULATIONS



INFILTRATION RATES
SE ROCKFORD SOURCE CONTROL OPERABLE UNIT
RISK ASSESSMENT REPORT
JANUARY 2000

The infiltration rate of 4.445 centimeters per year (cm/yr) used in the RBCA equations is
based on site-specific annual precipitation and site-specific ground conditions.
Precipitation data for Rockford, Illinois (obtained from the Illinois State Water Survey)
indicates annual rainfall of approximately 35 inches per year (88.9 cm/yr). The ground
surface in source areas 4, 9/10, and 11 is largely paved, significantly reducing the amount
of infiltration by surface water. In source area 7, the ground is unpaved, but the vadose
zone soils contain significantly more silt and clay than the other source areas, which are
predominantly composed of clean sand. One infiltration rate was used for all four source
areas by assuming that five percent of the total annual precipitation of 88.9 cm/yr reaches
the water table.



Southeast Rockford - Source Control Operable Unit Risk Assessment

Table A-1

Variables for Tier 3 Models

{RBCA Model
|
| Infiltration Rate of Water through Soil 4.445 cmlyear site-specific
fe  ;Fraction of Organic Carbon in Soil 0.002 jg-Crg-soil «default
s 'Hydraulic Gradient 0.008:m/m 'site-specific
v Hydraulic Gradient 0.01|m/m site-specific
iz |Hydraulic Gradient . 0.002;m/m site-specific
iy  Hydraulic Gradient [ 0.002[nvm site-specific
K Aquifer Hydraulic Conductivity ‘ 38449 cmlyr site-specific
W, |Width of Source Area Parallel to Groundwater Flow | 3048}cm site-specific
W;,  |Width of Source Area Parallel to Groundwater Flow | 4,724/cm site-specific
Woqg {Width of Source Area Parallel to Groundwater Flow i 10,668|cm site-specific
Wanoe Width of Source Area Parallel to Groundwater Flow -~ 6401/cm isite-specific
Wanow Width of Source Area Parallel to Groundwater Flow 6096:cm site-specific
We/1one “‘Width of Source Area Parallel to Groundwater Flow 366 cm ,‘site-speciﬁc
Wi, 1Width of Source Area Parallel to Groundwater Flow 8534,cm ‘site-specific
5w  |Groundwater Mixing Zone Thickness ! 200icm site-specific
6s  |Volumetric Air Content in Vadose Soils 0.14[om’-ailem™soil  default
8.  |Volumetric Water Content in Vadose Zone Soils 0.18 om'-H;Olem’-soil |default
ps  |Soil Bulk Density 1.8;g/cm” default
8r  |Total Soil Porosity 0.32jcm/om™sol  default
Hy |Benzene ! 0.228 \cm3-H20/cm3-sir
H; Chiorobenzene 0.152 cm3-H20/cm3-air |
H3  Chloroform | 0.15 em3-H20/cm3-air |
Hs |1,2-Dichloroethane i 0.0401|em3-H20/cm3-air
H's |cis-1,2-Dichloroethene i 0.167|em3-H20/em3-air
H's |2,4-Dinitrotoluene 3.8E-06 lem3-H20/cm3-air
H';  |Ethylbenzene 0.323|cm3-H20/cm3-air
H's  |Methylene Chloride 0.0898 |cm3-H20/cm3-air
Hs  !2-Methylphenol 4.92E-05|cm3-H20/cm3-air
H'yp  |Tetrachloroethene 0.754 |cm3-H20/cm3-air
H'3  Toluene 0.272 em3-H201cm3-air
H'y2  {1,1,1-Trichloroethane 0.705 |cm3-H20/cm3-air
H'ia  |1,1,2-Trichloroethane 0.0374 | cm3-H20/cm3-air
H'ye  |Trichloroethene 0.422|cm3-H20/cm3-air
H'is |Xylenes (total) 0.25]cm3-H20/cm3-air
D*' |Benzene 0.088|cm’/s
D*? |Chlorobenzene 0.073|cm’/s
D**  |Chloroform 0.104|cm/s
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Variables for Tier 3 Models

Southeast Rockford - Source Control Operable Unit Risk Assessment

D** 1,2-Dichloroethane | 0.104'cm’/s !
D** cis-1,2-Dichloroethene 0.0736 cm?/s |
D*® ‘2 4-Dinitrotoluene 0.203 cm?s

D*’  Ethylbenzene 0.075:cms f
D*® 'Methylene Chioride . 0.101.cm%s |
D*? 2-Methylphenol . 0.074cm’ss :
D*'® |Tetrachloroethene 0.072]cm’s |
D*'""  Toluene . 0.087 cm®s

D*'?  11,1,1-Trichloroethane | 0.078/cm¥s

D*" 1,1,2-Trichloroethane ' 0.078'cmis '
D*'*  ‘Trichloroethene 0.079 cm®/s ?
D*'"  Xylenes (total) ~0.072 cm¥s

D*"' .Benzene 9.80E-06 cm’/s

D**2  Chlorobenzene 8.70E-06.cm%/s

D**  'Chloroform 1.00E-05'cm?/s

D** 1,2-Dichloroethane 9.90E-06 cm’/s

D**®  :cis-1,2-Dichloroethene . 1.13E-05.cm®/s

D*™ (2 4-Dinitrotoluene | 7.06E-06,cm?/s 1
D**’ _ Ethylbenzene | 7.80E-06{cm’/s |
D**®*  'Methylene Chioride ! 1.17€-05]cm?s

D**?  2-Methylphenol | 8.30E-06.cm’/s

D*™° Tetrachloroethene 8.20E-06 cm®/s

D*™™" Toluene ~ 8.60E-06!cm’/s
D*™'2 |1,1,1-Trichloroethane . 8.80E-06Icm®/s g
D*®'® 11,1,2-Trichloroethane 8.80E-06 cm?/s :
D**" 'Trichloroethene | 9.10E-06icm’/s ;
D*™'® 'Xylenes (total) " 9.34E-06'cm’ls :
kei  |Benzene , 58.9 cm3-H206C |
Kee2 iChIorobenzene 2191cm3-H2019-C !
Koca }Chloroforrn 39.8!em3-H20/g-C

kot |1,2-Dichloroethane | 17.4 cm3-H20igC
kocs  |cis-1,2-Dichloroethene i 35.5/cm3-H20igC !
Kot |2.4-Dinitrotoluene 5 95.5|cm3-H20/g-C i
ko7  Ethylbenzene 363/ecm3-H20g-C |
ks  Methylene Chloride 11.7|cm3-H20/g-C

kxo  |2-Methylphenol 91.2{cm3-H20/g-C
kecio | Tetrachloroethene 155 |cm3-H20/g-C
Keets  |[Toluene 182{cm3-H20/g-C
koe1z |1.1,1-Trichloroethane 110]|em3-H20/g-C
Kocis {1,1,2-Trichloroethane 50.1|cm3-H20/g-C
Koc14  |Trichloroethene | 166/cm3-H20igC |
Kec1s | Xylenes (total) , 260(cm3-H20/gC |




Table A-1

Variables for Tier 3 Models

Southeast Rockford - ntrol nit Risk Ass
Sy  Benzene 1750|mg/L-H,0 |
S, ,Chlorobenzene 472 mg/L-H,0
S;  Chioroform 7920 mg/L-H,0
S« .1,2-Dichloroethane . 8520, mg/L-H,0 ‘
Ss  icis-1,2-Dichloroethene ' 3500, mg/L-H,0 i
Ss ;2/4-Dinitrotoluene 270:mg/L-H,0 |
S;  Ethylbenzene 169 mg/L-H,0
Ss  Methylene Chioride 13000{mg/L-H,0
Sy  ;2-Methyiphenol 26000 ' mg/L-H,0 |
S;o :Tetrachloroethene 200:mg/L-H,0 :
S Toluene 526 mg/L-H,0
Si2  '1,1,1-Trichloroethane 1330 mg/L-H,O0 |
Sis  {1,1,2-Trichloroethane 4420 mg/Ll-H,0
Sw  Trichloroethene j 1100'mg/L-H,0 ‘
Sis . Xylenes (total) 186 -mg/L-H,0
GW.j1 Benzene 0.005.mg/L.
GW,y2 :Chlorobenzene ! 0.1'mg/L
GWous  |Chloroform 0.1.mg/L
GWouie 11,2-Dichloroethane 0.005 mg/L
GWops  cis-1,2-Dichloroethene 0.07 mg/L
GWaes ;2,4-Dinitrotoluene 0.0001; mg/L
GW.yy (Ethylbenzene 0.7.mg/L ?
GWoys :Methylene Chioride 0.005/mg/L l:
GWoye 2-Methylphenol 2,mglL '
GWoayo Tetrachloroethene 0.005'mg/L ‘
GWosy1 | Toluene 1/mg/L {
GWour2 i1,1,1-Trichloroethane ; 0.2mglL :
GWayss {1,1,2-Trichloroethane ' 0.005/mg/L ;
GWoyi4 Trichloroethene 0.005|mg/L
GW,y1s | Xylenes (total) 10{mg/L
A Benzene 0.0009|1/day
A Chlorobenzene 0.0023|1/day
A Chloroform 0.00039{1/day
A 11,2-Dichloroethane 0.0019,1/day
A cis-1,2-Dichloroethene 0.00024}1/day
A 2,4-Dinitrotoluene 0.00192|1/day
A Ethylbenzene 0.000321/day
A Methylene Chioride 0.012!1/day
A '2-Methylphenol | 0.0495|1/day
A | Tetrachloroethene |  0.00096|1/day ,
A [Toluene j 0.011]1/day i
A '1,1,1-Trichloroethane | 0.0013|1/day !
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Southeast Rockford - Source Control Operable Unit Risk Assessment

Table A-1
Variables for Tier 3 Models

A 1,1,2-Trichloroethane | 0.00095]1/day |
A Trichloroethene 0.00042:1/day !
A Xylenes (total) 0.0019 1/day

?
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Table A-2
Calculation of Leaching Factors
Southeast Rockford - Source Control Operable Unit Risk Assessment

Equation R14

Calculation of LFgy

Area 4 Ps Ows foc Kec H' 0Oy K i 69.., ! w LFgwa
1,2-Dichioroethane 1.8 0.18 0.002 17 0.0401 0.14 38449 0.008 200 4.445 3048 | 1.308625
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167 0.14 38449 0.008 200 4.445 3048 | 0.980951
2 4-Dinitrotoluene 1.8 0.18 0.002 96 3.8E-08 0.14 38449 0.008 200 4.445 3048 0.62022
Ethylbenzene 1.8 0.18 0.002 363 0.323 0.14 38449 0.008 200 4.445 3048 ]0.212054
Methylene Chloride 1.8 0.18 0.002 12 0.0898 0.14 38449 0.008 200 4.445 3048 |1.384246
Tetrachloroethene 1.8 0.18 0.002 155 0.754 0.14 38449 0.008 200 4.445 3048 0.38512
Toluene 1.8 0.18 0.002 182 0.272 0.14 38449 0.008 200 4.445 3048 |0.372013
1,1,1-Trichloroethane 1.8 0.18 0.002 110 0.705 0.14 38449 0.008 200 4.445 3048 10.481505
1,1,2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 0.008 200 4. 445 3048 |0.888608
Trichloroethene 1.8 0.18 0.002 166 0.422 0.14 38449 0.008 200 4.445 3048 |0.388286
Xylenes (total) 1.8 0.18 0.002 260 0.25 0.14 38449 0.008 200 4.445 3048 |0.282251
Area 7p Ps ews fo: kt.'.ic H Ou K i 89\" | w LFSW’M
1.2-Dichloroethane 18 0.18 0.002 17 0.0401 0.14 38449 0.01 200 4.445 4724 | 1.555221
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167 0.14 38449 0.01 200 4.445 4724 | 1.165801
2.4-Dinitrotoluene 18 0.18 0.002 96 3.8E-06 0.14 38449 0.01 200 4.445 4724 0.737093
Ethylbenzene 1.8 0.18 0.002 363 0.323 0.14 38449 0.01 200 4.445 4724 | 0.252014
Methylene Chloride 18 0.18 0.002 12 0.0898 0.14 38449 0.01 200 4,445 4724 1.645092
Tetrachloroethene 1.8 0.18 0.002 155 0.754 0.14 38449 0.01 200 4.445 4724 0.457691
Toluene 1.8 0.18 0.002 182 0.272 0.14 38449 0.01 200 4.445 4724 | 0.442115
1,1,1-Trichloroethane 18 0.18 0.002 110 0.705 0.14 38449 0.01 200 4.445 4724 | 0.572239
1.1.2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 0.01 200 4.445 4724 | 1.056056
Trichloroethene 18 0.18 0.002 166 0.422 0.14 38449 0.01 200 4.445 4724 | 0.461455
Xylenes (total) 1.8 0.18 0.002 260 0.25 0.14 38449 0.01 200 4.445 4724 |0.335439




Southeast Rockford - Source Control Operable Unit Risk Assessment

Table A-2

Calculation of Leaching Factors

Area 7d Ps Ows foc Koc H Oas K i Bgw I W LFswrp
1,2-Dichloroethane 18 0.18 0.002 17 0.0401 0.14 38449 0.01 200 4.445 | 10,668 |2.765665
cis-1,2-Dichloroethene 18 0.18 0.002 36 0.167 0.14 38449 0.01 200 4.445 10,668 | 2.0731565
2.4-Dinitrotoluene 1.8 0.18 0.002 96 3.8E-06 0.14 38449 0.01 200 4.445 10,668 1.31078
Ethylbenzene 18 0.18 0.002 363 0.323 0.14 38449 0.01 200 4.445 10,668 | 0.448158
Methylene Chloride 1.8 0.18 0.002 12 0.0898 0.14 38449 0.01 200 4.445 10,668 | 2.925483
Tetrachloroethene 18 0.18 0.002 165 0.754 0.14 38449 0.01 200 4.445 10,668 | 0.813917
Toluene 18 0.18 0.002 182 0.272 0.14 38449 0.01 200 4.445 10,668 | 0.786217
1,1,1-Trichloroethane 1.8 0.18 0.002 110 0.705 0.14 38449 0.01 200 4.445 | 10668 |1.017619
1,1,2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 0.01 200 4.445 10,668 | 1.877995
Trichloroethene 1.8 0.18 0.002 166 0.422 0.14 38449 0.01 200 4.445 10,668 | 0.820609
Xylenes (total) 1.8 0.18 0.002 260 0.25 0.14 38449 0.01 200 4.445 10,668 | 0.596514
Area 9/10¢c Ps Ous foc Koc H 0,5 K i Sow [ w LFsweroc
1.2-Dichioroethane 18 0.18 0.002 17 0.0401 0.14 38449 | 0.002 200 4.445 6401 | 4.706566
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167 0.14 38449 | 0.002 200 4.445 6401 | 3.528062
2.4-Dinitrotoluene 18 0.18 0.002 96 3.8E-06 | 0.14 38449 | 0.002 200 4.445 6401 | 2.230665
Ethylbenzene 1.8 0.18 0.002 363 0.323 0.14 38449 0.002 200 4.445 6401 0.762669
Methylene Chloride 18 0.18 0.002 12 0.0898 0.14 38449 0.002 200 4.445 6401 4978541
Tetrachloroethene 1.8 0.18 0.002 155 0.754 0.14 38449 0.002 200 4.445 6401 1.38511
Toluene 18 0.18 0.002 182 0.272 0.14 38449 0.002 200 4.445 6401 1.337971
1,1,1-Trichloroethane 1.8 0.18 0.002 110 0.705 0.14 38449 | 0.002 200 4.445 6401 |1.731768
1,1.2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 | 0.002 200 4.445 6401 | 3.195942
Trichloroethene 1.8 0.18 0.002 166 0.422 014 | 38449 | 0.002 200 4445 | 6401 | 1.3965
Xylenes (total) 18 0.18 0.002 260 0.25 0.14 38449 0.002 200 4.445 6401 1.015138




Table A-2
Calculation of Leaching Factors
Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 9/10w Ps Ous foe Ko H Ous K i 89* | W LFswertow
1,2-Dichloroethane 1.8 0.18 0.002 17 0.0401 0.14 38449 0.002 200 4.445 6096 |4.625366
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167 0.14 38449 0.002 200 4.445 6096 |3.467195
2,4-Dinitrotoluene 1.8 0.18 0.002 96 3.8E-06 0.14 38449 0.002 200 4.445 6096 |2.192181
Ethylbenzene 1.8 0.18 0.002 363 0.323 0.14 38449 0.002 200 4.445 6096 {0.749511
Methylene Chioride 1.8 0.18 0.002 12 0.0898 0.14 38449 0.002 200 4.445 6096 | 4.892649
Tetrachloroethene 18 0.18 0.002 155 0.754 0.14 38449 0.002 200 4.445 6096 | 1.361214
Toluene 1.8 018 | 0002 182 0272 | 014 | 38449 | 0.002 200 | 4445 | 6096 |1.314888
1,1,3-Trichloroethane 1.8 018 | 0002 110 | 0705 | 014 | 38449 | 0002 | 200 | 4445 | 6096 |1.701891
1.1.2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 0.002 200 4.445 6096 3.140805
Trichloroethene 1.8 0.18 0.002 166 0.422 0.14 38449 0.002 200 4.445 6096 1.372407
Xylenes (total) 18 0.18 0.002 260 0.25 0.14 38449 0.002 200 4.445 6096 | 0.997624
Area 9/10ne Ps Ows foc Koc H' Oas K i Sgw | w LF swarrone
1.2-Dichloroethane 18 018 | 0.002 17 00401 | 014 | 38449 | 0002 200 | 4.445 366 | 0693609
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167 0.14 38449 0.002 200 4,445 366 0.519933
2,4-Dinitrotoluene 1.8 0.18 0.002 96 3.8E-06 0.14 38449 0.002 200 4.445 366 0.328734
Ethylbenzene 1.8 0.18 0.002 363 0.323 0.14 38449 0.002 200 4.445 366 0.112395
Methylene Chloride 1.8 0.18 0.002 12 0.0898 0.14 38449 0.002 200 4.445 366 0.73369
Tetrachloroethene 18 0.18 0.002 1685 0.754 0.14 38449 0.002 200 4445 366 0.204125
Toluene 18 018 | 0002 | 182 | 0272 | o014 | 38449 | 0002 | 200 | 4445 | 366 [0.197178
1.1,1-Trichloroethane 1.8 0.18 0.002 110 0.705 . 0.14 38449 0.002 200 4.445 366 0.255212
1,1,2-Trichloroethane 1.8 0.18 0.002 50 0.0374 0.14 38449 0.002 200 4.445 366 0.470988
Trichloroethene 1.8 0.18 0.002 166 0.422 0.14 38449 0.002 200 4 .445 366 0.205803
Xylenes (total) 1.8 0.18 0.002 260 0.25 0.14 38449 0.002 200 4.445 366 0.149601




Table A-2
Calculation of Leaching Factors
Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 11 Ps 0us foc Koc H U K i Sgw | W LFswas

Benzene 18 0.18 0.002 59 0.228 0.14 38449 | 0.002 200 4.445 8534 | 3.020905
1,2-Dichloroethane 1.8 0.18 0.002 17 0.0401 0.14 38449 | 0.002 200 4.445 8534 |5.159002
cis-1,2-Dichloroethene 1.8 0.18 0.002 36 0.167. 0.14 38449 | 0.002 200 4.445 8534 | 3.86721

2,4-Dinitrotoluene 18 0.18 0.002 96 38E-06 | 0.14 38449 | 0.002 200 4.445 8534 | 2.445096
Ethylbenzene 18 0.18 0.002 363 0.323 0.14 38449 | 0.002 200 4.445 8534 |0.835983
Methylene Chioride 18 0.18 0.002 12 0.0898 0.14 38449 | 0.002 200 4.445 8534 | 5457122
Tetrachloroethene 18 0.18 0.002 155 0.754 0.14 38449 | 0.002 200 4.445 8534 |1.518259
Toluene 18 0.18 0.002 182 0.272 0.14 38449 | 0.002 200 4.445 8534 | 1.466589
1,1,1-Trichloroethane 18 0.18 0.002 110 0.705 0.14 38449 | 0.002 200 4.445 8534 | 1.89824
1,1,2-Trichloroethane 18 0.18 0.002 50 0.0374 0.14 38449 | 0.002 200 4.445 8534 | 3.503164
Trichloroethene 18 0.18 0.002 166 0.422 0.14 38449 | 0.002 200 4.445 8534 | 1.530744
Xylenes (total) 1.8 0.18 0.002 260 0.25 0.14 38449 | 0.002 200 4.445 8534 | 1.112722




Equation S29
Calculation of C,**

Calculation of Diffusion Coefficients and C,,,
Southeast Rockford - Source Control Operable Unit Risk Assessment

Table A-3

S Ps H' 04 Ous foc Koc c;ﬁ!—
Benzene 1750 1.8 0.228 0.14 0.18 0.002 59 412.1833
1,2-Dichloroethane 8520 1.8 0.0401 0.14 0.18 0.002 17 1175.069
cis-1,2-Dichloroethene 3500 1.8 0.167 0.14 0.18 0.002 36 643.9611
2.4-Dinitrotoluene 270 18 3.8E-06 0.14 0.18 0.002 96 78.57008
Ethylbenzene 169 1.8 0.323 0.14 0.18 0.002 363 143.8397
Methylene Chloride 13000 1.8 0.0898 0.14 0.18 0.002 12 1694.998
Tetrachloroethene 200 1.8 0.754 0.14 0.18 0.002 155 93.72889
Toluene 526 1.8 0.272 0.14 0.18 0.002 182 255.1918
1.1,1-Trichloroethane 1330 1.8 0.705 0.14 0.18 0.002 110 498.5283
1,1,2-Trichloroethane 4420 1.8 0.0374 0.14 0.18 0.002 50 897.7413
Trichloroethene 1100 1.8 0.422 0.14 0.18 0.002 166 511.3044
Xylenes (total) 186 1.8 0.25 0.14 0.18 0.002. 260 118.9367




Table A4
Distance to Groundwater Management Zone (X), Source Width (Sw) and Source Thickness (Sd)
Southeast Rockford - Source Control Operable Unit Risk Assessment

Parameter
Area X (ft) X (cm.) S, (ft) S, {cm) Ss{ft)  Sg(cm.)
4 175 5,334 100 3,048 13 396
7p 450 13,716 200 6,096 15 457
7d 1,150 35,052 175 5,334 15 457
9/10c 700 21,336 125 3,810 10 305
9/10w 250 7,620 35 1,067 10 305
9/10ne 550 16,764 35 1,067 10 305
11 150 4,572 250 7,620 15 457

EXPLANATION

X = Distance along centerline (i.e. parallel to direction of groundwater flow) of plume emanating from source
S. = Source width perpendicular to groundwater flow direction in HORIZONTAL PLANE (i.e. width)
Sq4 = Source width perpendicular to groundwater flow direction in VERTICAL PLANE (i.e. thickness)

Area 7p = proximal to GMZ boundary (/.e. closest to downgradient boundary)

Area 7d = distal to GMZ boundary (i.e. farthest from downgradient boundary)

Area 9/10c = located in centrat part of Sundstrand Plant #1 (i.e. foading dock area)

Area 9/10ne = located at northeast end of Area 9/10 (i.e. @ former Mid-States property)
Area 9/10w = located at west end of Sundstrand Plant #1 (i.e. outdoor drum storage area)



Table A-5
Calculation of Attenuation Factors
Southeast Rockford - Source Control Operable Unit Risk Assessment
Steady-State Attenuation along the centerline of a dissolved plume
Equation R15
Calculation of C(,/Cyource

Area 4 X Oy A U ay a; Sw(cm.) | Sq(cm.) erf(1) erf(2) |CixyCuourcdd GWObj |GWsource|
cm/day
1,2-Dichloroethane 5,334 533.4 0.0019 |2.633493| 177.8 26.67 3,048 396 0.782 0.525 {0.020405| 0.005 |0.245039
cis-1,2-Dichloroethene 5,334 5334 | 0.00024 | 2.633493| 1778 26.67 3,048 396 0.782 0.525 |0.249361 0.07 0.280718
2,4-Dinitrotoluene 5,334 5334 | 0.00192 | 2.633493} 177.8 26.67 3,048 396 0.782 0.526 [0.019894| 0.0001 |0.005027
Ethylbenzene 5,334 5334 | 0.00032 {2.633493| 1778 26.67 3,048 396 0.782 0.525 |0.215422 07 3.249438
Methylene Chloride 5,334 5334 0012 |2.633493| 177.8 26.67 3,048 396 0.782 0.525 |457E-06| 0.005 |1094.826
Tetrachloroethene 5334 5334 | 0.00096 | 2.633493} 177.8 26.67 3,048 396 0.782 0.525 |0.074947| 0.005 {0.068714
Toluene 5334 5334 0.011 2633493 1778 26.67 3,048 396 0.782 0.525 | 8.58E-06 1 116536.8

1,1,1-Trichloroethane 5334 | 5334 | 00013 [2633493| 1778 | 2667 | 3048 396 0782 | 0525 [0045553] 02 |4.300486
1,1,2-Trichloroethane 5334 | 5334 | 000095 |2.633493| 1778 | 2667 | 3048 396 0782 | 0525 |0076095| 0.005 |0.065707

Trichloroethene 5334 5334 0.00042 | 2.633493| 177.8 26.67 3,048 396 0.782 0.525 ]0.180353 0.005 0.027723
Xylenes (total) 5,334 5334 0.0019 | 2.633493| 1778 26.67 3,048 396 0.782 0.525 |0.020405 10 490.0774
Area 7p X ay A u ay a; Swiem) | Sq(em) | erf(1) erf(2) [CxyCuourcef GWobj |GWsource]
cm/day
1,2-Dichloroethane 13,716 13716 0.0019 | 3.291866| 457.2 68.58 6,096 457 0.609 0.236 |0.000874 0.005 5.720157
cis-1,2-Dichloroethene 13,716 13716 | 0.00024 | 3.291866| 4572 68.58 6,096 457 0.609 0.236 |0.063787 0.07 1.097407
2,4-Dinitrotoluene 13716 | 13716 | 000192 |3.291866| 4572 | €858 | 6,006 457 0609 | 0236 |0000839| 00001 |0119161
Ethylbenzene 13,716 1371.6 | 0.00032 | 3.291866| 457.2 68.58 6,096 457 0.609 0.236 }0.048436 07 14.45219
Methylene Chloride 13,716 13716 0.012 |3.291866| 4572 68.58 6.096 457 0.609 0.236 | 2.65E-09 0.005 1887212
Tetrachloroethene 13,716 13716 | 0.00096 | 3.291866| 457.2 68.58 6,096 457 0.609 0.236 |0.007459 0.005 0670359
Toluene 13.716 13716 0.011 3.291866| 457.2 68.58 6,096 457 0.609 0.236 6 7E-09 1 1.49E+08

1.1.1-Trichloroethane | 13.716 | 13716 | 00013 [3291866| 4572 | 6858 | 6,09 457 0609 | 0236 [0003235| 02 |61.82083
1.1.2-Trichloroethane | 13.716 | 13716 | 0.00095 [ 3291866| 4572 | €858 | 6,09 457 0609 | 0236 |0007654| 0005 |0653231
Trichloroethene 13,716 | 13716 | 0.00042 | 3291866 4572 | 6858 | 6,096 457 0609 | 0236 |0034898| 0005 |0.143275
Xylenes (total) 13716 | 13716 | 0.0019 [3291866| 4572 | 6858 | 6.096 457 0609 | 0236 |o0o000874] 10 |11440.31




{ { j i ! ; T A B W
Table A-5
Calculation of Attenuation Factors
Southeast Rockford - Source Control Operable Unit Risk Assessment
Area 7d X Oy A u a, a, Swicm) | Sqfem.) | erf(1) erf(2) |Cix¥Caource GWoObj |GWsource
cm/day
1,2-Dichloroethane 35,052 | 35052 | 0.0019 |3.291866| 1168.4 175.26 5,334 457 0.208 0.092 |1.01E-06| 0.005 |4944.997
cis-1,2-Dichloroethene 35,052 | 35052 | 0.00024 | 3.291866| 11684 175.26 5,334 457 0.208 0.092 | 0.002915 0.07 24.01091
2,4-Dinitrotoluene 35.052 | 3505.2 | 0.00192 {3.291866| 11684 175.26 5,334 457 0.208 0.092 | 9.42E-07| 0.0001 |106.1198
Ethylbenzene 35,052 | 3505.2 | 0.00032 | 3.291866| 11684 175.26 5,334 457 0.208 0.092 |0.001639 07 427.0124
Methylene Chloride 35,052 | 3505.2 0.012 |3.291866| 1168.4 175.26 5,334 457 0.208 0.092 | 7.54E-16| 0.005 |663E+12
Tetrachloroethene 35,052 | 3505.2 | 0.00096 | 3.291866| 1168.4 175.26 5,334 457 0.208 0092 |451E-05] 0005 |110.8823
Toluene 35,052 | 3505.2 0.011 |3.291866| 1168.4 175.26 5,334 457 0.208 0.092 3.4E-15 1 2.94E+14
1,1,1-Trichioroethane 35,052 | 3505.2 | 0.0013 |3.291866| 11684 175.26 5,334 457 0.208 0.092 1E-05 0.2 19967.74
1,1,2-Trichloroethane 35,052 | 35052 | 0.00095 |3.291866| 1168.4 175.26 5,334 457 0.208 0092 |[473E-05¢ 0005 | 1057595
Trichloroethene 35,052 | 3505.2 | 0.00042 | 3.291866] 1168.4 175.26 5,334 457 | 0.208 0.092 |0.000844] 0005 |5925021
Xylenes (total) 35,052 | 35052 | 0.0019 |3.291866] 11684 175.26 5,334 457 0.208 0.092 | 1.01E-06 10 9889994
Area 9/10c X a, A U a, o, Swiem.) [ Sq(cm) | erf(1) erf(2) |Cix/Caourcel GWobj GWsourcel
cm/day

1,2-Dichloroethane 21,336 | 21336 | 0.0019 |0658373| 711.2 106.68 3,810 305 0.245 0.101 | 463E-11 0.005 |1.08E+08
cis-1,2-Dichloroethene | 21,336 | 213368 | 0.00024 | 0658373 711.2 106.68 3.810 305 0.245 0.101 0.00018 0.07 388.0742
2,4-Dinitrotoluene 21,336 | 21336 | 0.00192 | 0.658373] 711.2 106.68 3.810 305 0.245 0.101 [ 4.08E-11} 0.0001 | 2452636
Ethylbenzene 21,336 | 2133.6 | 0.00032 | 0.658373) 711.2 106.68 3.810 305 0.245 0.101 5.4E-05 07 12972.72
Methylene Chloride 21,336 2133.6 0.012 |0.658373| 7112 106.68 3,810 305 0.245 0.101 3.08E-27 0.005 1.62E+24
Tetrachloroethene 21,336 | 2133.6 | 0.00096 | 0658373] 7112 106.68 3,810 305 0.245 0.101 | 498E-08] 0005 | 1004583
Toluene 21,336 | 21336 0.011 |0.658373| 7112 106.68 3.810 305 0.245 0.101 | 4.35E-26 1 2.3E+25
1,1,1-Trichioroethane 21,336 | 21336 | 00013 |0.658373| 711.2 106.68 3,810 305 0.245 0.101 | 3.05E-09 02 65578456
1.1.2-Trichloroethane 21,336 | 2133.6 | 0.00095 j0.658373| 711.2 106.68 3.810 305 0.245 0.101 | 544E-08} 0.005 91940.8
Trichloroethene 21,336 | 21336 | 0.00042 | 0658373 711.2 106.68 3.810 305 0.245 0.101 1.4E-05 0005 356.789
Xylenes (total) 21,336 | 21336 | 00019 |0658373| 711.2 106.68 3,810 305 0.245 0.101 | 4 63E-11 10 2.16E+11




A

Calculation of Attenuation Factors

Table A-5

Southeast Rockford - Source Control Operable Unit Risk Assessment

J ta @

Area 9/10w X a, A u L a, Sw(cm.) | Sa(cm) | erf(1) erf(2) |Cix/Cuource] GWobj [GWsource
cm/day .
1,2-Dichloroethane 7,620 762 0.0019 | 0.658373 254 381 1,067 305 0.192 0283 |158E-06| 0.005 |3174.248
cis-1,2-Dichloroethene 7.620 762 0.00024 | 0.658373 254 38.1 1,067 305 0.192 0.283 | 0.006898 0.07 10.14761
2,4-Dinitrotoluene 7.620 762 | 0.00192 | 0.658373| 254 38.1 1,067 305 0.192 0.283 | 1.46E-06| 0.0001 |68.34627
Ethylbenzene 7,620 762 0.00032 | 0.658373 254 38.1 1,067 305 0.192 0.283 0.003742 07 187.0447
Methylene Chloride 7,620 762 0.012 |0.658373 254 38.1 1,067 305 0.192 0.283 | 461E-16| 0.005 |1.08E+13
Tetrachloroethene 7.620 762 0.00096 | 0.658373 254 38.1 1,067 305 0.192 0.283 | 8.45E-05| 0.005 |59.14507
Toluene 7.620 762 0.011 | 0.658373 254 38.1 1,067 305 0.192 0283 | 2.22€-15 1 4.5E+14
1,1,1-Trichloroethane 7,620 762 0.0013 | 0.658373 254 38.1 1,067 308 0.192 0.283 1.74E-05 0.2 11480.92
1,1,2-Trichloroethane 7,620 762 0.00095 | 0.658373 254 38.1 1,067 305 0.192 0.283 | 8.88E-05 0.005 56.27691
Trichloroethene 7,620 762 0.00042 {0.658373 254 38.1 1,067 305 0.192 0.283 |0.001852 0.005 2.699412
Xylenes (total) 7.620 762 0.0019 | 0.658373 254 38.1 1,067 305 0.192 0.283 | 1.58E-06 10 6348497
Area 9/10ne X ay A U ay a, Swicm) | Se(em) | erf(1) erf(2) |[CixJCuourcd GWobj [GWsource
cm/day
1,2-Dichioroethane 16,764 | 1676.4 | 00019 | 0658373 5588 83.82 1,067 305 0.087 0129 |336E-10| 0005 |14889382
cis-1,2-Dichloroethene 16,764 1676.4 | 0.00024 | 0.658373| 558.8 8382 1.067 305 0.087 0.129 | 0.000196 0.07 357.2264
2,4-Dinitrotoluene 16,764 | 1676.4 | 0.00192 | 0.658373| 558.8 83.82 1,067 305 0.087 0.129 3E-10 | 0.0001 |333280.4
Ethylbenzene 16,764 1676.4 | 0.00032 | 0.658373| 5588 83.82 1,067 305 0.087 0.129 | 6.93E-05 0.7 10100.39
Methyiene Chioride 16,764 1676.4 0.012 |0658373| 558.8 83.82 1,067 305 0.087 0.129 1.65E-24 0.005 3.03E+21
Tetrachloroethene 16,764 1676.4 | 0.00096 | 0.658373| 558.8 83.82 1,067 305 0.087 0.129 | 1.56E-07 0.005 32030.21
Toluene 16,764 1676.4 0.011 0.658373| 558.8 83.82 1.067 305 0.087 0.129 1.72€E-23 1 5.81E+22
1,1,1-Trichloroethane 16,764 | 1676.4 | 00013 |0.658373| 5588 83.82 1,067 305 0.087 0.129 | 1.34E-08 02 |14901816
1,1,2-Trichloroethane 16,764 1676.4 | 0.00095 1 0.658373| 558.8 83.82 1,067 305 0.087 0.129 1.69E-07 0.005 29634.36
Trichloroethene 16,764 1676.4 | 0.00042 | 0.658373| 558.8 83.82 1,067 305 0.087 0.129 | 2.16E-05 0.005 231.9221
Xylenes (total) 16,764 1676.4 0.0019 }0658373| 5588 83.82 1,067 305 0.087 0.129 | 3.36E-10 10 2.98E+10




Calculation of Attenuation Factors

Table A-5

Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 11 X oy A u a, a, Swicm.) | Sq(em.) | erf(1) erf(2) |Cif/Ceourcd GWobj |GWsource|
cm/day
Benzene 4572 457.2 | 00009 |0.658373| 1524 22.86 7.620 457 2282 0.707 [0.008764| 0.005 |0.570504
1,2-Dichloroethane 4,572 4572 | 00019 |[0658373| 1524 22.86 7.620 457 2.282 0.707 |0.000367| 0.005 |{13.63107
cis-1,2-Dichloroethene | 4,572 457.2 | 0.00024 | 0658373} 152.4 22.86 7,620 457 2.282 0.707 |0.159147| 0.07 |0.439845
2.4-Dinitrotoluene 4,572 4572 | 0.00192 | 0658373 1524 22.86 7.620 457 2.282 0.707 |0.000347| 0.0001 |0.288125
Ethylbenzene 4,572 457.2 | 0.00032 (0658373 152.4 2286 7,620 457 2.282 0.707 |0.104895 0.7 6.673334
Methyiene Chioride 4,572 457.2 0012 | 0658373 152.4 22.86 7,620 457 2.282 0.707 | 1.91E-11| 0.005 |261E+08
Tetrachloroethene 4,572 4572 | 0.00096 | 0.658373| 152.4 22.86 7.620 457 2.282 0.707 |0.007033{ 0.005 |0.710981
Toluene 4,572 457.2 0.011 [0658373| 1524 22.86 7.620 457 2.282 0.707 | 6.41E-11 1 1.56E+10
1,1,1-Trichloroethane 4,572 4572 | 00013 | 0658373 152.4 22.86 7.620 457 2.282 0.707 |0.002199 0.2 90.94383
1,1,2-Trichloroethane 4572 457.2 | 0.00095 | 0.658373| 152.4 22.86 7.620 457 2.282 0.707 {0.007293| 0.005 |0.685611
Trichloroethene 4572 457.2 | 0.00042 | 0658373 152.4 22.86 7,620 457 2.282 0.707 [0.064393| 0.005 |0.077648
Xylenes (total) 4572 4572 | 00019 |0658373| 1524 22.86 7.620 457 2.282 0.707 | 0.000367 10 27262.15




Table A-6

Calculation of Risk-Based Soil Level
Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 4 Cix/Csouce | GWobj |GWsource| LFgy RBSLatten
1,2-Dichloroethane 0.020404941| 0.005 | 0.245039| 1.308625| 0.187248935
cis-1,2-Dichloroethene |0.249360862| 0.07 0.280718 | 0.980951 } 0.286168805
2,4-Dinitrotoluene 0.019893571| 0.0001 | 0.005027} 0.62022 | 0.008104787
Ethylbenzene 0.215421847 0.7 3.249438 | 0.212054 | 15.32361273
Methylene Chloride 4.56693E-06| 0.005 | 1094.826 | 1.384246 { 790.9188286
Tetrachloroethene 0.074946511| 0.005 | 0.066714| 0.38512 | 0.173229959
Toluene 8.58098E-06 1 116536.8 | 0.372013 | 313260.1666
1,1,1-Trichloroethane 0.045553047 0.2 4.390486 | 0.481505 | 9.118254636
1,1,2-Trichloroethane 0.076095025| 0.005 0.065707 | 0.888608 | 0.073944114
Trichloroethene 0.180353208| 0.005 | 0.027723 ] 0.388286 | 0.071399301
Xylenes (total) 0.020404941 10 490.0774 | 0.282251 ] 1736.314619
Area 7p CixfCeource | GWobj |GWsource| LFsy RBSLatten
1.2-Dichloroethane 0.000874102| 0.005 5.720157 | 1.555221 | 3.67803434
cis-1,2-Dichloroethene |0.063786706| 0.07 1.097407 | 1.165801| 0.94133358
2.4-Dinitrotoluene 0.000839204| 0.0001 | 0.119161]| 0.737093 ] 0.161662782
Ethylbenzene 0.048435575 0.7 14.45219| 0.252014 | 57.3468541
Methylene Chloride 2.64941E-09| 0.005 1887212 { 1.645092 | 1147177.109
Tetrachloroethene 0.007458691| 0.005 | 0.670359| 0.457691} 1.464653639
Toluene 6.70175E-09 1 1.49E+08 | 0.442115| 337502367.7
1,1,1-Trichloroethane 0.003235156 0.2 61.82083 | 0.572239 | 108.0331689
1,1,2-Trichloroethane 0.007654257| 0.005 | 0.653231] 1.056056 | 0.618557384
Trichloroethene 0.034897883] 0.005 | 0.143275] 0.461455] 0.310485909
Xylenes (total) 0.000874102 10 11440.31| 0.335439 | 34105.53325
Area 7d Cixf/Csource | GWobj |GWsource] LFsw | RBSLatten
1,2-Dichloroethane 1.01112E-06| 0.005 | 4944.997 | 2.765665 | 1787.995487
cis-1,2-Dichloroethene | 0.002915341 0.07 24.01091 | 2.073155| 11.58182183
2,4-Dinitrotoluene 9.42331E-07| 0.0001 | 106.1198 | 1.31078 | 80.95927777
Ethylbenzene 0.001639297 0.7 427.0124 | 0.448158 | 952.8161082
Methylene Chloride 7.53795E-16| 0.005 |6.63E+12]2.925483|2.26735E+12
Tetrachloroethene 4,50929E-05| 0.005 | 110.8823] 0.813917 | 136.2329608
Toluene 3.40027E-15 1 2.94E+14| 0.786217 | 3.74062E+14
1,1,1-Trichloroethane 1.00162E-05 0.2 19967.74 | 1.017619 | 19622.02561
1,1,2-Trichloroethane 4.72771E-05| 0.005 | 105.7595| 1.877995] 56.31511884
Trichloroethene 0.000843879] 0.005 | 5.925021 | 0.820609 | 7.220270305
Xylenes (total) 1.01112E-06 10 9889994 | 0.596514 | 16579654.76




Table A-6

Calculation of Risk-Based Soil Level
Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 9/10c CfCsource | GWobj [GWsource| LFswy RBSLatten
1,2-Dichloroethane 463204E-11] 0.005 | 1.08E+08] 4.706566 | 22931763.56
cis-1,2-Dichloroethene 0.000180378 0.07 388.0742 | 3.528062 | 109.9964084
2.4-Dinitrotoluene 4.07725E-11| 0.0001 | 2452636 | 2.230665 | 1099508.557
Ethylbenzene 5.39594E-05 0.7 12972.721 0.762669 | 17009.6346
Methylene Chloride 3.08458E-27] 0.005 | 1.62E+24] 4978541 ] 3.2559E+23
Tetrachloroethene 497719E-08| 0.005 | 100458.3| 1.38511 | 72527.26415
Toluene 4.34853E-26 1 2.3E+25 | 1.337971{ 1.71874E+25
1,1,1-Trichloroethane 3.04978E-09 0.2 65578456 1.731768 | 37867927.15
1,1,2-Trichloroethane 5.43828E-08| 0.005 91940.8 | 3.195942 | 28767.9776
Trichloroethene 1.40139E-05| 0.005 356.789 | 1.3965 | 255.4879898
Xylenes (total) 4.63264E-11 10 2.16E+11] 1.015138 | 2.12641E+11
Area 9/10w CifCsouce | GWobj |GWsource] LFsw RBSLatten
1,2-Dichloroethane 1.57518E-06f 0.005 | 3174.248( 4.625366 | 686.269702
cis-1,2-Dichloroethene [0.006898175| 0.07 10.14761 | 3.467195| 2.926749719
2.4-Dinitrotoluene 1.46314E-06| 0.0001 | 68.34627 | 2.192181| 31.17729134
Ethylbenzene 0.003742421 0.7 187.0447 1 0.749511 | 249.5557248
Methylene Chiloride 4.60947E-16| 0.005 | 1.08E+13] 4.892649|2.21705E+12
Tetrachloroethene 8.45379E-05| 0.005 | 59.14507 | 1.361214 | 43.45023967
Toluene 2.21979E-15 1 4.5E+14 | 1.314888 | 3.42609E+14
1,1,1-Trichlorcethane 1.74202E-05 0.2 11480.92 | 1.701891 | 6745.981375
1,1,2-Trichloroethane 8.88464E-05| 0.005 | 56.27691] 3.140805| 17.91799288
Trichloroethene 0.001852255] 0.005 |2.699412] 1.372407 | 1.966917557
Xylenes (total) 1.57518E-06 10 6348497 | 0.997624 | 6363614.903
Area 9/10ne CiyCaource | GWobj |GWsource| LFsw RBSLatten
1,2-Dichloroethane 3.3581E-10 0.005 |14889382| 0.693609 | 21466525.77
cis-1,2-Dichloroethene | 0.000195954 0.07 357.2264 | 0.519933 | 687.0629051
2,4-Dinitrotoluene 3.00048E-10|] 0.0001 | 333280.4] 0.328734 | 1013828.702
Ethylbenzene 6.93043E-05 0.7 10100.39| 0.112395 | 89865.12713
Methylene Chloride 1.65113E-24| 0.005 |3.03E+21] 0.73369 | 4.12739E+21
Tetrachloroethene 1.56103E-07| 0.005 | 32030.21] 0.204125| 156915.0566
Toluene 1.71975E-23 1 5.81E+22| 0.197178 | 2.94901E+23
1,1,1-Trichloroethane 1.34212E-08 0.2 14901816| 0.255212 | 58390035.77
1.,1,2-Trichloroethane 1.68723E-07| 0.005 | 29634.36 | 0.470988 | 62919.58914
Trichloroethene 2.1559E-05 | 0.005 | 231.9221] 0.205803 | 1126.912926
Xylenes (total) 3.3581E-10 10 2.98E+10| 0.149601 | 1.99054E+11
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Table A-6

Calculation of Risk-Based Soil Level
Southeast Rockford - Source Control Operable Unit Risk Assessment

Area 11 Cix/Csource | GWobj [GWsource| LFsw RBSLatten
Benzene 0.008764188| 0.005 | 0.570504 | 3.020905 | 0.188851868
1,2-Dichloroethane 0.000366809] 0.005 | 13.63107 | 5.159002 | 2.642192371
cis-1,2-Dichloroethene  [0.159147054] 0.07 | 0.439845| 3.86721 | 0.113736962
2,4-Dinitrotoluene 0.000347072| 0.0001 [ 0.288125| 2.445096 | 0.117837903
Ethylbenzene 0.104895098| 0.7 6.673334 | 0.835983 | 7.982618287
Methylene Chloride 1.91221E-11| 0.005 |2.61E+08| 5457122 | 47914948.52
Tetrachloroethene 0.007032536] 0.005 |0.710981| 1.518259 | 0.468286992
Toluene 6.41356E-11 1 1.56E+10| 1.466589 | 10631447718
1.1,1-Trichloroethane 0.00219916 0.2 90.94383 | 1.89824 | 47.90954185
1,1,2-Trichloroethane 0.007292762| 0.005 | 0.685611| 3.503164 | 0.195712015
Trichloroethene 0.06439305 | 0.005 | 0.077648| 1.530744 | 0.05072575
Xylenes (total) 0.000366809 10 27262.15| 1.112722 | 24500.41827
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Appendix B

Area 4 - Subsurface Above 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 6/29/93
Sample Number| SB4-2A
Organic Traffic Report Number| EXR37
Volatil il
mivolati ni
Pesticides & PCBS (ug/Kal
gamma-BHC (Lindane) 0.12
Endosulfan Hl 0.22
4,4'-DDD 0.24
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Appendix B

Area 7 - Subsurface Above 10 feet

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 8/19/93 | 6/22/93 | 6/23/93 | 9/24/93
Sample Number| SB134A | SB7-5B | SB7-10A| SB7-24A
Organic Traffic Report Number] EXR71 | EXR12 | EXR23 | EXS12
Volatile Qrganics (ug/Kg) CA CA CA CA
Methylene Chloride 6
Acetone 10 10 8400
Carbon Disulfide 2
1,1-Dichloroethene 3
1,1-Dichloroethane 39
1,2-Dichloroethene (total) 5 439000
1,1,1-Trichloroethane 580 11 110000 | 360000
Trichloroethene 590 3 5500 24000
1.1,2-Trichloroethane 4
Tetrachloroethene 1500 29 16000 | 110000
Toluene 1 23 23000
Ethylbenzene 2 26000 15000
Styrene 1600
Xylene 11 210000 | 110000
Semivolatile O ics (ua/Ka)
Naphthalene 15000 1000
2-Methylnaphthalene 10000 1100
2,4-Dinitrotoluene 1500
Diethylphthalate 33
Fluorene 130
Phenanthrene 140
Di-n-Butylphthalate 49 2100
bis(2-Ethylhexyl)Phthalate 110 1200
Pesticides & PCBs (ua/Ka)
Heptachlor epoxide 3.3
Aroclor-1254 480
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Appendix B

Area 4 - Surface
Southcast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled 9/22/93 9/22/93 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96
Sample Number S54-7 §S54-8 554-205 5§54-201 554-203-D 554-204 S$54-203 554-202
Organic Traffic Report Number EXS08 EXS09 EBFYS EBFY0 EBFY2 EBFY4 EBFY3 EBFY1
Yolatile Organics (vg/kg)

Methylene Chloride 12 18

1.2-Dichloroethene (total) 3

1.2-Dichloroethane 17

1.1,1-Trichloroethane 7 110

1.2-Dichloropropane 2 1

Trichloroethene 25

Toluens 1 3

Semivolatite O ics (ug/kg)

Naphthalene 49 260 210
2-Methyinaphthalene 58 120 110
Acenaphthene 960 850

Dibenzofuran 550 420

Fluorene 920 720

Phenanthrene 150 570 16000 8600 420
Anthracene 72 1000 960 50
Carbazole 78 1400 1100 48
Di-n-Butylphthalate 100 66 72 51 57
Fluoranthene 170 160 81 1100 12000 44 11000 790
Pyrene 160 130 640 4700 45 5000 290
Butylbenzyiphthalate 130 180 60
Benzo{a)anthracene 53 420 5600 4700 330
Chrysene 110 100 72 580 5900 5200 400
bis(2-Ethylhexyl)Phthalate 1400 340 300 9000 320 330 300 1200
Di-n-Octyi Phthalate 67

Benzo (b) Fluoranthene 110 110 150 1200 11000 67 8600 640
Benzo (k) Fluoranthene 84 84 160 1300 11000 70 9900 670
Benzo (a) Pyrene 140 160 860 1100 97
Ideno (1,2,3-cd) Pyrene 79 500 620 75
Dibenzo (a,h) Anthracene 41 430 390 52
Benzo {g.h.i) Perylene 56 70

Pesticides & PCBS (ugAg)

delta-BHC 0.29 0.095 0.29
Aldrin 0.39 0.29

Heptachlor epoxide 2 0.52 0.7
Endosulfan | 0.13

Dieldrin 0.53 38 0.29 0.98 39
4,4'-DDE KK:] 0.84 13 0.83
Endrin 0.61

Endosulfan il 04 0.35 0.2

4,4'-DDD 43 0.45 0.96 1.9 0.95 0.13
4,4-DOT 22 47 37 18

Methoxychlor 12 20 26 21 52
Endrin ketone 0.34 03
Endrin aldehyde 17 9.8 0.33 1 0.61
alpha-Chiordane kK 0.21 34 0.27 0.2 2
gamma-Chiordane 27 i1

Aroclor-1254 8.4 49 30 36
Aroclor-1260 100
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Appendix B

Arca 4 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 9/22/93 9/22/93
Sample Numbes $84-201 S§54-202 $84-203-D | SS4-203 $§54-204 $54-205 SS4-7 SS4-8
Organic Traffic Report Number MEAPBO MEAPB1 MEAPB2 MEAPB3 MEAPB4 MEAPBS MEWJ98 MEWJ93
{norganics (mg/Kg)

Aluminum 4330 8860 2550 3860 6360 8330 11500 7580
Antimony 16 73
Arsenic 3 55 28 28 39 62 4.1 35
Barium 59.7 119 27 316 92 113 216 558
Beryllium 0.39 0.56 0.35 0.7 0.44 0.58 0.43 0.28
Cacdmium 1.2 1.1 0.53 0.46 0.43 74 15
Calcium 37500 11100 131000 87600 2590 4700 27000 22900
Chromium 12.6 154 54 6.7 10.2 135 57.5 129
Cobalt 3 6.2 29 28 49 6 5.1 3.2
Copper 229 148 10.2 13.2 7.8 141 426 143
lron 11400 13600 7390 13000 10000 13500 12300 9150
Lead 112 102 25.1 203 151 39.1 g2 46.3
Magnesium 19100 6560 83700 54500 1530 2690 16500 13400
Manganese 489 592 313 264 477 572 452 360
Nickel 8.7 13.8 7.2 6.8 8 11.5 8.8 8.5
Potassium 600 808 296 388 426 856 1140 778
Selenium 0.92 1.1 1.1 1.2

Silver 0.94

Sodium 279 934 141 223 875 70.8 147 198
Thallium 14 2.4 1.5 1.6 1.3 17 19

Vanadium 10.7 23.2 9.9 125 211 26.1 294 221
Zinc 742 645 89.8 89.9 k2 ) 64.9 554 64.3
Cyanide 0.35 0.46 0.23 4.8
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Appendix B

Area 7 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled 6/21/96 | 6121796 | 6/21/96 | 6/21/96 | 6/21/96 | 9/22/93 | 9/22/93
Sample Number SS7-105 | SS7-102 | SS7-103 | SS7-104 | SS7-101 S$S87-1 S§S7-1(D)
Organic Traffic Report Number EBGH9 EBGJO EBGJ1 EBGJ2 EBGJ3 EXR99 EXS01
olatile O ics (ua/ka)

Methylene Chioride 13 31
Acetone 10 28
1,1-Dichloroethane
1.2-Dichloroethene (total)
1.2-Dichloroethane
1.1,1-Trichloroethane 5
Trichloroethene
Tetrachloroethene
1,1.2,2-Tetrachloroethane
Toluene 1

il ni
Isophorone
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate 46 77 49 70 53 85 240
Benzo (a) Pyrene
Pesticides & PCBs (ua/k)
Dieldrin
4,4'-DDE
Endosulfan Il
4,4-DDT B
Endrin aldehyde
gamma-Chlordane
Aroclor-1260
Date Sampled 6/21/96 6/21/96 6/21/96 6/21/96 6/21/96 9/22/93 9722/93
Sample Number $87-102 | SS7-103 | SS7-104 | SS7-101 | SS7-105 | SS7-1(D) | SS7-2
Organic Traffic Report Number MEAPJO | MEAPJ1 | MEAPJ2 | MEAPJ3 | MEAPH9 | MEWJ91 | MEWJ32
| [norganics (mg/Kg)
Aluminum 15000 9030 9980 8630 9270 14000 15800
Antimony 94 11.8
Arsenic 6.8 43 4.4 36 39 49 5.8
Barium 114 67.6 61.2 56.7 416 82 140
Beryllium 0.66 0.15 0.22 0.13 0.15 0.33 0.43
Cadmium
Calcium 2300 1560 9400 929 8540 2010 27100
Chromium 178 11.4 11.4 10.1 10.5 16 18.7
Cobalt 9.2 5.6 6.1 54 5.2 58 6.2
Copper 15.3 8.2 9.9 76 116 16.7 18.6
fron 19200 11800 13500 10600 11800 14400 15300
Lead 22.3 12.9 109 126 144 10 19.9
Magnesium 2630 1530 6130 1400 4790 2450 17400
Manganese 698 400 406 391 292 452 573
Mercury 0.06
Nickel 14.4 7.3 9.7 7.9 9.3 133 134
Potassium 1270 801 800 858 1140 1180 1550
Selenium 0.98 1 0.99
Silver
Sodium 77 314 364 26.7 335 124 161
Thallium
Vanadium 325 243 245 19.2 20.2 313 359
Zinc 54.1 313 356 32 346 357 80.5
Cyanide 0.35 0.37 0.25 0.28 0.27
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Southcast Rockford - Source Control Operable Unit Risk Assessment

Appendix B

Arca 7 - Surface

Date Sampled 9722793 9/22/93 9/22/93 9/22/93

Sample Number §S87-3 §§7-10 §S7-21 §§7-23

Organic Traffic Report Number EXS03 EXS04 EXS05 EXS06
olatile. O ics (va/kal

Methylene Chloride 4 33 5 ]

Acetone 17 62 12

1,1-Dichloroethane B

1,2-Dichloroethene (total) 220

1,2-Dichloroethane 8 7

1,1,1-Trichloroethane 40

Trichloroethene 140 4

Tetrachloroethene 400 75 5

1,1,2,2-Tetrachloroethane 12

Toluene 7 4 3

/ati ni

Isophorone 150

Fluoranthene 42

Pyrene 37

bis(2-Ethylhexyl)Phthalate 170 570 310 330

Benzo (a) Pyrene 170

Pesticides & PCBS (ua/ka)

Dieldrin 53 23

4,4'-DDE 13

Endosulfan i} 15

4,4'-DDT 35 12

Endrin aldehyde a3 8.2 8.5

gamma-Chlordane 20

Aroclor-1260 450

Date Sampled 9/22/93 9/22/93 9/22/93 9/22/93

Sample Number S§S7-10 SS87-21 §87-23 SS7-1

Organic Traffic Report Number MEWJ94 | MEWJ95 | MEWJS6 | MEW.JS0

Inorganics {mo/Kgq)

Aluminum - 14100 14200 13400 12700

Antimony 124 12.7 10.7 116

Arsenic 52 6.2 51 49

Barium 260 161 114 777

Beryllium 0.42 0.47 0.32 0.36

Cadmium 1.6

Calcium 1990 7250 7180 1960

Chromium 55.1 46.6 315 155

Cobalt 1.3 6.9 5.9 6.2

Copper 148 30.9 u7 16.3

lron 18600 16600 17000 14200

Lead 180 217 151 9.7

Magnesium 2110 4830 4770 2360

Manganese 433 631 435 499

Mercury 22 0.11

Nickel 49 1 148 16.5 12.7

Potassium 1320 1550 1270 979

Selenium 1.2 14 14 0.92

Sitver 1.4

Sodium 115 130 178 17

Thallium 21

Vanadium 3.1 36.4 324 275

Zinc 177 154 108 36.4

Cyanide 2.9
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Appendix B
Area 9 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 6/25/96 6/25/96 6/25/96 6/25/96 6/24/96
Sample Number| SS9/10-104 $89/10-102 $59/10-101 S$59/10-103 $59/10-105(S)
Organic Traffic Report Number] EBGK7 EBGK4 EBGKS EBGK6 EBGK8
Chloromethane 11 w 11 U 10 u 12 w 110 v
Bromomethane 11 uJ 11 u 10 V) 12 uJ 110 U
Vinyl Chioride 11 uJ 11 U 10 U 12 uJ 110 U
Chloroethane 1 uJ 1 U 10 U 12 uJ 110 U
Methylene Chloride 1 BJU 2 J 3 J 12 BUJ 110 BJU
Acetone 11 U 11 U 10 U 12 uJ 110 U
Carbon Disulfide 1 uJd 11 U 10 U 12 uJ 110 U
1,1-Dichloroethene 1 u 11 U 10 V] 12 uJ 110 U
1,1-Dichloroethane 11 uJ 11 U 10 U 12 w 110 U
1,2-Dichloroethene (total) 1" wJ 11 U 10 U 12 uJ 110 v
Chloroform 11 uJ 11 u 10 U 12 uJ 110 U
1,2-Dichloroethane 11 ud 1 U 10 U 12 ud 110 U
2-Butanone 11 uJ 11 u 10 U 12 uJ 110 U
1,1,1-Trichloroethane 11 uJ 1 u 10 U 12 uJ 110 U
Carbon Tetrachloride 11 uJ 11 U 10 U 12 w 110 U
Bromodichloromethane 11 uJ 1 U 10 U 12 uJ 110 U
1,2-Dichloropropane 1 uJ 1" U 10 u 12 uJ 110 u
cis-1,3-Dichloropropene 11 uJ 11 U 10 U 12 uJ 110 u
Trichloroethene 11 uJ 1 U 10 U 12 uJ 110 U
Dibromochioromethane 1 uJ 1" U 10 U 12 W 110 U
1.1,2-Trichloroethane 11 uJ 11 u 10 U 12 uJ 110 U
Benzene 11 w 11 U 10 U 12 uJ 110 U
trans-1,3-Dichloropropene 11 uJ 11 U 10 U 12 uJ 110 U
Bromoform 11 uJ 11 U 10 u- 12 uJ 110 u
4-Methyl-2-Pentanone 11 uJ 1 ] 10 U 12 uJ 110 U
2-Hexanone 11 uJ 11 4] 10 V) 12 uJ 110 )
Tetrachloroethene 1 uJ 11 V) 10 U 12 uJ 110 V)
1,1,2,2-Tetrachloroethane 1 uJ 11 u 10 U 12 uJ 110 U
Toluene 1 uJ 11 U 10 U 12 W 11 J
Chlorobenzene 1 uJ 11 u 10 U 12 uJ 110 U
Ethylbenzene 1 uJ 11 U 10 u 12 uJ 110 U
Styrene 1" uJ " u 10 u 12 uJ 110 u
Xylene 1 ud 1 u 10 U 12 uJ 110 U
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Appendix B

Area 9 - Surface

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 6/25/96 6/25/96 6/25/96 6/25/96 6/24/96
Sample Number| §S9/10-104 S$59/10-102 $59/10-101 S$59/10-103 S§S9/10-105(S)
Organic Traffic Report Number] EBGK7 EBGK4 EBGKS5 EBGK6 EBGKS8

Semivolatile Organics (ug/Kq)

Phenol 1500 u 430 U 1700 U 1800 U
bis(2-Chioroethyl)Ether 1500 u 430 u 1700 u 1800 U
2-Chlorophenol 1500 u 430 U 1700 u 1800 U
1,3-Dichlorobenzene 1500 U 430 U 1700 u 1800 U
1,4-Dichlorobenzene 1500 u 430 U 1700 u 1800 U
1,2-Dichlorobenzene 1500 U 430 U 1700 U 1800 U
2-Methylphenol 1500 U 430 U 1700 U 1800 U
2,2'-oxybis(1-Chloropropane) 1500 U 430 uJ 1700 uJ 1800 uJ
4-Methylphenol 1500 U 430 U 1700 U 1800 U
N-Nitroso-Di-n-Propylamine 1500 U 430 u 1700 u 1800 U
Hexachloroethane 1500 U 430 U 1700 U 1800 u
Nitrobenzene 1500 U 430 U 1700 u 1800 U
Isophorone 1500 U 430 U 1700 U 1800 U
2-Nitrophenol 1500 U 430 u 1700 U 1800 u
2,4-Dimethyliphenol 1500 U 430 u 1700 v 1800 U
bis(2-Chloroethoxy)Methane 1500 U 430 u 1700 u 1800 U
2,4-Dichlorophenol 1500 U 430 u 1700 U 1800 U
1,2,4-Trichlorobenzene 1500 U 430 u 1700 U 1800 U
Naphthalene 1500 U 430 U 1700 U 320 J
4-Chloroaniline 1500 U 430 uJ 1700 uJ 1800 UJ
Hexachlorobutadiene 1500 u 430 U 1700 u 1800 U
4-Chloro-3-Methyiphenol 1500 U 430 U 1700 u 1800 U
2-Methylnaphthalene 1500 U 430 U 1700 u 250 J
Hexachlorocyclopentadiene 1500 V) 430 u 1700 v 1800 v
2,4,6-Trichlorophenol 1500 U 430 U 1700 U 1800 U
2,4, 5-Trichlorophenol 3700 u 1100 U 4400 u 4600 U
2-Chloronaphthalene 1500 U 430 U 1700 U 1800 U
2-Nitroaniline 3700 U 1100 U 4400 U 4600 U
Dimethylphthalate 1500 u 430 U 1700 u 1800 U
Acenaphthyliene 1500 U 430 u 1700 u 1800 U
2,6-Dinitrotoluene 1500 U 430 U 1700 U 1800 U
3-Nitroaniline 3700 U 1100 uJ 4400 w 4600 uJ
Acenaphthene 350 J 430 U 1700 U 200 J
2,4-Dinitrophenol 3700 U 1100 U 4400 U 4600 U
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Appendix B

Area 9 - Surface

1.
1
7

Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 6/25/96 6/25/96 6/25/96 6/25/96 6/24/96
Sample Number| $59/10-104 $S89/10-102 §59/10-101 5$89/10-103 §59/10-105(S)
Organic Traffic Report Number] EBGK? EBGK4 EBGKS5 EBGK6 EBGKS
4-Nitrophenol 3700 U 1100 U 4400 u 4600 U
Dibenzofuran 190 J 430 U 1700 u 1800 u
2,4-Dinitrotoluene 1500 U 430 U 1700 u 1800 U
Diethylphthatate 1500 u 430 U 1700 u 1800 u
4-Chiorophenyl-phenylether 1500 u 430 U 1700 U 1800 U
Fluorene 340 J 430 U 1700 U 180 J
4-Nitroaniline 3700 u 1100 u 4400 U 4600 U
4,6-Dinitro-2-Methylphenol 3700 U 1100 U 4400 U 4600 u
N-Nitrosodiphenylamine (1) 1500 u 430 U 1700 u 1800 u
4-Bromophenyl-phenylether 1500 U 430 U 1700 U 1800 u
Hexachlorobenzene 1500 U 430 U 1700 U 1800 U
Pentachlorophenol 3700 uJ 1100 U 4400 U 4600 U
Phenanthrene 3600 J 400 J 2100 J 2600 J
Anthracene 640 J 55 J 190 J 540 J
Carbazole 530 J 59 J 250 J 340 J
Di-n-Butylphthalate 1600 J 430 u 1700 U 1200 J
Fluoranthene 4800 J 650 4400 J 4200 J
Pyrene 4200 J 580 3400 J 3500 J
Butylbenzyliphthalate 1500 U 60 J 1700 u 660 J
3,3"-Dichlorobenzidine 1500 w 430 (§N] 1700 w 1800 uJ
Benzo(a)anthracene 2300 J 330 J 1400 J 1900 J
Chrysene 2100 J 310 J 1800 J 1900 J
bis(2-Ethylhexy!)Phthalate 3900 J 130 J 460 J 7400 J
Di-n-Octyl Phthalate 1500 U 430 U 1700 u 1800 U
Benzo (b) Fluoranthene 2800 J 420 J 2700 J 2800 J
Benzo (k) Fluoranthene 740 J 220 J 790 J 890 J
Benzo (a) Pyrene 1700 J 260 J 1600 J 1700 J
ideno (1,2,3-cd) Pyrene 1200 J 230 J 1000 J 1300 J
Dibenzo (a,h) Anthracene 1500 u 430 U 1700 U 1800 U
Benzo (g,h,i) Perylene 1300 J 270 J 1100 J 1400 J

Page3 of 4



Appendix B

Area 9 - Surface

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 6/25/96 6/25/96 6/25/96 6/25/96 6/24/96
Sample Number| SS9/10-104 $59/10-102 $59/10-101 $89/10-103 $89/10-105(S)
Organic Traffic Report Number] EBGK7 EBGK4 EBGKS5 EBGK6 EBGKS8

Pesticides & PCBS (ug/Kg)

alpha-BHC 1.9 U 22 v 1.8 u 1.9 U
beta-BHC 1.9 U 22 u 1.8 U 1.9 U
delta-BHC 1.9 U 22 U 1.8 u 1.9 u
gamma-BHC (Lindane) 1.9 U 22 U 1.8 U 1.9 U
Heptachlor 1.9 u 2.2 U 1.8 U 1.9 U
Aldrin 1.9 u 2.2 u 1.8 U 1.9 u
Heptachlor epoxide 1.9 U 25 1.8 U 1.9 u
Endosulfan | 1.9 U 2.2 U 1.8 U 1.9 U
Dieldrin 4.1 PJ 54 P 34 U 36 u
4,4'-DDE 17 J 4.3 u 34 U 36 v
Endrin 3.7 u 4.3 u 34 u 36 U
Endosulfan il 3.7 v 4.3 U 34 U 36 U
4,4'-DDD 71 J 43 U 34 u 36 U
Endosulfan sulfate 3.7 v 43 u 34 u 36 u
4,4'-DDT 41 J 43 u 34 U 7 J
Methoxychlor 19 u 22 u 18 U 19 U
Endrin ketone 37 U 4.3 u 34 U 36 U
Endrin aldehyde 37 u 43 U 34 U 36 u
alpha-Chlordane 1.9 u 22 u 1.8 U 1.9 u
gamma-Chlordane 2 PJ 22 u 1.8 u 1.9 U
Toxaphene 190 U 220 U 180 U 190 U
Aroclor-1016 37 u 43 u 34 U 36 u
Aroclor-1221 74 u 87 u 70 U 73 U
Aroclor-1232 37 U 43 U 34 U 36 u
Aroclor-1242 37 U 43 u 34 U 36 U
Aroclor-1248 37 u 43 U 34 u 36 U
Aroclor-1254 30 J 43 u 34 u 36 U
Aroclor-1260 37 U 43 U 34 U 36 U
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Appendix B

Arca 11 - Surface
Southeast Rockford - Source Control Operable Unit Risk Assessment

Y

P
Date Sampled]| 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/24/96 6/24/96
Sample Number| SS11-204 | S$S11-205 | $S11-201 §S11-202 | S§S11-203 | SS511-207 | SS11-206
Organic Traffic Report Number|  EBFZ9 EBGAO | EBFZ6 EBFZ7 EBFZ8 EBGK3 EBGK2
Volatile Organics (ug/Kg)
|No Hits
Semivolatile Organics (ua/Ka)
Naphthalene 42 15000
2-Methyinaphthaiene 45
Acenaphthene 70 39000
Dibenzofuran 57 33000
Fluorene 130 47000
Phenanthrene 820 83 54 88 120 370000 4300
Anthracene 160 93000
Carbazole 65 67000
Di-n-Butylphthalate 190 110 160 94 5200
Fluoranthene 1300 160 110 160 280 440000 8700
Pyrene 280 57 430000 7600
Butytbenzylphthalate 44
Benzo(a)anthracene 770 79 69 85 140 200000 3200
Chrysene 570 79 52 75 140 240000 3800
bis(2-Ethylhexyl)Phthalate 3100 880 2600 24000 11000 40000 37000
Di-n-Octyl Phthalate 100 66
Benzo (b) Fluoranthene 680 86 99 87 240 220000 3500
Benzo (k) Fluoranthene 380 50 100 46 270 130000 2400
Benzo (a) Pyrene 96 150000 2400
ideno (1,2,3-cd) Pyrene €3 120000 2100
Dibenzo (a,h) Anthracene 70
Benzo (g,h,i) Perylene 120000 2000
Pasticides & PCB3 (ug/Ka)
deita-BHC 0.38 0.24
Heptachlor 13
Aldrin 0.69 23
Heptachlor epoxide 0.54 24
Endosulfan | 0.64
Dieldrin 6.6 0.31 0.1 0.21 0.67 10
4,4'-DDE 35 0.79
Endrin 0.68 1.2
Endosulfan it 3.2 0.36
4,4-DDD 21 0.34 12
4,4-DDT 0.94
lor 30 4.6 6.5 94 7.7
Endrin ketone 11 11
Endrin aldehyde 0.82 0.47 97
alpha-Chiordane 29 05 0.35 0.36 0.54 120
gamma-Chlordane 180 3
Aroclor-1254 530 57 i k)|
Arocior-1260 350 450
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Appendix B

Area 4 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled] 6/28/03 6/28/93 6/29/93 6/29/93 6/29/93 6/29/93 6/29/93 6/29/93 6/12/96 6/12/96 6/12/96 6/27/96 6/12/96
Sample Number] SB4-1D | SB4-1F | SB4-2D | SB4-3E |SB4-3E(D)| SB4-4E | SB4-5E | SB4-5F |SB4-105(S)|SB4-102(S)|SB4-102(D)|SB4-201-16{SB4-104(S)

rgganic Traffic Report Number] EXR35 EXR36 EXR38 EXR39 EXR40 EXR41 EXR42 EXR43 | EBGBO | EBGA3 | EBGA4 | EBGP1 EBGA7

Yolalile Organics (ug/Kg) CA CA CA CA CA CA CA CA

Methylene Chloride , 4

Acetone 5 7 6 9

1,1,1-Trichloroethane 360000 5 9 6 190000 2

Benzene

Tetrachloroethene 1

Toluene 41 26 2 12

Chlorobenzene 2 2 2

Naphthalene 3000 470

2-Methylnaphthalene 1600

Phenanthrene 580

bis(2-Ethylhexyl)Phthalate 260 53 150 23

alpha-BHC 28 4

beta-BHC 59 .

delta-BHC 1.8

gamma-BHC (Lindane) 0.14 16

Heptachlor 16 52

Aldrin 23

Endosulfan | 57 56

4.4'-DDE 0.34 0.31 0.21

Endosulifan i 0.2 0.18 0.17 0.44

4.4'-DDD :

4,4'-DDT 0.59

Methoxychlor 37

Endrin aldehyde 0.78 1.5
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Appendix B

Area 4 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled|  6/12/9 6/12/96 | 6/12/96 | 6/12/96 | 6/27/96 | 6/12/96 | 6/12/9 | 6/12/96 | 6/12/96 | 6/13/96 | 6/12/96 | 6/12/96
Sample Number|SB4-104(S)-D|SB4-106(S)| SB4-107(S){SB4-107(D)| SB4-202-8 |SB4-104(D)| SB4-103(S) |SB4-101(S)|SB4-105(D)| SB4-106(D)|SB4-101(D)| SB4-103(D)
Organic Traffic Report Number| EBGAS EBGB2 | EBGB4 | EBGB5 | EBGR3 | EBGAS | EBGAS | EBGA1 | EBGB1 | EBGB3 | EBGA2 | EBGA6

Methylene Chloride
Acetone
1,1,1-Trichloroethane 510000
Benzene
Tetrachloroethene
Toluene
Chiorobenzene

Naphthalene
2-Methyinaphthalene
Phenanthrene
Fbis(z-Ethylhexyl)thalate

alpha-BHC
beta-BHC

delta-BHC
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Appendix B
Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 6/21/93 | 6/21/93 | 6/21/93 | 6/21/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93 | 6/22/93
Sample Number| SB7-1E| SB7-1F | SB7-2F { SB7-2D | SB7-3F | SB7-3G | SB74E | SB7-4H | SB7-5B | SB7-5E |SB7-5E(D)| SB7-6F | SB7-6H
Organic Traffic Report Number| EXR04 | EXR05 | EXR06 { EXRO7 | EXR08 | EXR09 | EXR10 | EXR11 | EXR12 | EXR13 | EXR14 | EXR15 | EXR16
Volatile Qrganics (ug/Kg) CA CA CA CA CA" CA CA CA CA CA CA CA CA
Methylene Chloride
Acetone 8 22 18 10 25 10
1,1-Dichloroethene '
1,1-Dichloroethane 23 2 13 13 10 29 18 240
1,2-Dichloroethene (total) 170 99 12 130 39 56 700 130 5 1700 8800 64 9
Chloroform
1,2-Dichloroethane 29 2
2-Butanone
1.1.1-Trichloroethane 79 22 57 110 62 55 6500 220 11 5300 26000 35 14
Trichloroethene 2 8 11 7 2400 66 3 630 3000 2
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone 3 11
Tetrachloroethene 6 2 3 5 27 10 17000 a5 29 8400 24000 32 14
Toluene 1 13 13 2 9 2000 77 23 320 1000 8 2
Chlorobenzene
Ethylbenzene 6 990 9 2 520 1300 13
Styrene
Xylene 2 32 6200 49 11 3400 8900 88 1"
Semivolatile O ics (ua/Ka)
4-Methylphenol 31
Isophorone
Naphthalene 160 61
2-Methyinaphthalene 55 53
2 4-Dinitrotoluene
Diethylphthalate 27 kY 45 33 29 29
Fluorene
Phenanthrene 43 35
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
|Organic Traffic Report Number

6/21/93
SB7-1E
EXR04

6/21/93
SB7-1F
EXRO0S

6/21/93
SB7-2F
EXR06

6/21/93
SB7-2D
EXRO7

6/22/93
SB7-3F
EXRO08

6/22/93
SB7-3G
EXR09

6/22/93
SB7-4E
EXR10

6/22/93
SB7-4H
EXR11

6/22/93
SB7-58
EXR12

6/22/93
SB7-5E
EXR13

6/22/93
SB7-5E(D)
EXR14

6/22/93
SB7-6F
EXR15

6/22/93
SB7-6H
EXR16

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (ug/Ka)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor epoxide
Dieldrin

4,4'-DDE

Endosulfan ii
4,4-DDD

Endosulfan sulfate
44-DDT
Methoxychlor

Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

34

100

58

30

100

a3

65

28

45

31

170
23

67

46

43
79

350

87
22
24
330

49

110

650

170

790

630

140

79

110

37
13

100

85

21
7.8
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Appendix B
Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 6/23/93 | 6/23/93 | 6/23/93 | 6/23/93 | 6/23/93 | 6/23/93 | 6/23/93 | 6/24/93 | 6/24/93 | 6/24/93 | 6/24/93| 6/24/93 | 6/29/93
Sample Number| SB7-7| | SB7-7F | SB7-8D | SB7-8| | SB7-9E | SB7-9J |SB7-10A|SB7-11D|SB7-12D|SB7-12D(D |SB7-13E[SB7-13E(D [SB7-14C
Organic Traffic Report Number| EXR-17 | EXR18 | EXR19 | EXR20 | EXR21 | EXR22 | EXR23 | EXR25 | EXR26 | EXR27 | EXR28 | EXR29 | EXR44
Volatile Organics (ug/Kg) CA CA CA CA CA - CA CA CA CA CA CA CA CA
Methylene Chloride
Acetone 140 23 9 18
1,1-Dichloroethene
1,1-Dichloroethane 18 7
1,2-Dichloroethene (total) 260 970 15000 7200 4 49000 240 1 2 11 35
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane 530 25000 | 380000 190 66000 5 110000| 100 21 32 130 8
Trichloroethene 340 10000 | 130000 | 150 58000 6 5500 8 3 4 8
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene 920 24000 | 260000 | 1200 | 100000 7 16000 5 12 9 2 35 49
Toluene 140 2100 | 23000 12000 1 23000 4 1 2 4 2 19
Chlorobenzene
Ethylbenzene 120 2900 | 31000 200 14000 26000 1
Styrene 1600
Xylene 930 18000 | 180000 | 1200 | 100000 6 210000 5
Semivolatile C ics (a/Kg)
4-Methylphenol
Isophorone
Naphthalene 55 3800 { 11000 13000 31 15000
2-Methylnaphthalene 35 2500 7300 5700 10000
2,4-Dinitrotoluene 1500
Diethylphthalate 41 1800 21 32 30 26 64
Fluorene
Phenanthrene
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
|Organic Traffic Report Number

6/23/93
SB7-71
EXR-17

6/23/93
SB7-7F
EXR18

6/23/93 | 6/23/93
SB7-8} | SB7-9E
EXR20 | EXR21

6/23/93
SB7-8D
EXR19

6/23/93
SB7-8)
EXR22

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pasticides & PCBs (ug/Kg)
lalpha-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor epoxide
Dieldrin

4.4'-DDE

Endosulfan Ii
4,4'-DDD

Endosulfan sulfate
4,4'-DDT
Methoxychlor

Endrin aldehyde
alpha-Chiordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

57

8.9

1400

250

410

6/23/93
SB7-10A
EXR23

6/24/93
SB7-11D
EXR25

6/24/93
$B87-120
EXR26

6/24/93
SB7-12D(D
EXR27

6/24/93
SB7-13E
EXR28

6/24/93
SB7-13E(D
EXR29

6/29/93
SB7-14C
EXR44

840 1700 40

44

490

1400 2500 5.6

2100

480

42

920

43

91
22

38

110
29

41

44

76

0.35
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Appendix B
Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 6/29/93 | 9/23/93 | 9/23/93 | 9/24/93 | 9/24/93 |10/12/93|10/13/93|10/14/93| 6/13/96 6/13/96 6/13/96 6/13/96
Sample Number|SB7-14D|SB7-15A|SB7-17A|SB7-24A1SB7-24B|SB7-19B|SB7-22D|SB7-23G|SB7-103(S [SB7-106(D |[SB7-103(D [SB7-104(S
| Organic Traffic Report Number| EXR45 | EXS10 | EXS11 | EXS12 | EXS13 | EXT08 | EXT09 | EXT10 | EBGCO EBGC7 EBGC1 EBGC2
Volatile Organics (ug/Kg) CA CA CA CA CA CA CA CA
Methylene Chloride 12
Acetone 11 11 8400 27 8
1,1-Dichloroethene 8 4
1.1-Dichloroethane 12 190
1,2-Dichloroethene (total) 61 9 10000 4
Chloroform
1,2-Dichloroethane 5 180
2-Butanone 1500 13
1.1,1-Trichloroethane 770 280 | 360000 51 2200 | 30000 1
Trichloroethene 48 24000 21 960
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone 82
Tetrachloroethene 24000 200 110000 22 8800 14
Toluene 4 250 1500
Chlorobenzene
Ethylbenzene 15000 1700 4400
Styrene
Xylene 2300 110000 19 13000 | 19000
Semivolatile O ics (ug/Ka)
4-Methylphenol
Isophorone 880
Naphthalene 710 1000
2-Methyinaphthalene 1100
2,4-Dinitrotoluene
Diethylphthalate
Fluorene 130
Phenanthrene 140




Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 6/29/93 | 9/23/93 | 9/23/93 | 9/24/93 | 9/24/93 |10/12/93]10/13/93]10/14/93| 6/13/96 6/13/96 6/13/96 6/13/96
Sample Number|SB7-14D|SB7-15A|SB7-17A|SB7-24A|SB7-24B{SB7-19B|SB7-22D{SB7-23G|SB7-103(S [SB7-106(D [SB7-103(D |SB7-104(S
Organic Traffic Report Number] EXR45 | EXS10 | EXS11 | EXS12 | EXS13 | EXT08 | EXT09 | EXT10 | EBGCO EBGC? EBGC1 EBGC2
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
bis(2-Ethylhexyl)Phthalate 120 130 1200 240
Di-n-Octyl Phthalate
Pesticides & PCBs (ug/Kg)
alpha-BHC 0.28
gamma-BHC (Lindane) 0.68
Heptachlor 0.13
Aldrin 15
Heptachior epoxide 28 33
Dieldrin 2.1
4,4-DDE 12
Endosulfan Il 6.2
4,4-DDD 1
Endosulfan sulfate 0.33
4,4-DDT 4
Methoxychlor 44 33
Endrin aldehyde 1.7
alpha-Chlordane 9.8
gamma-Chlordane 1.3
Aroclor-1232
Aroclor-1242
Aroclor-1254 430
Aroclor-1260
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Appendix B

Area 7 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

cod

.3 & )

Date Sampled
Sample Number
 Organic Traffic Report Number

6/13/96
SB7-104(D
EBGC3

6/13/96
SB7-105(S
EBGC4

6/13/96
SB7-105(D
EBGC5

6/13/96
SB7-106(S
EBGC6

6/13/96
SB7-107(S
EBGC8

6/13/96
SB7-107(D
EBGCY

6/14/96
SB7-108(D
EBGD9

6/21/96
SB7-109(S
EBGH7

6/21/96
SB7-109(D
EBGH8

6/14/96
SB7-108(S
EBGDS

Volatile O ics (ua/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1.2-Dichloroethane
2-Butanone
1.1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetrachloroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylene

Semivolatile O ics (ua/Ka)
4-Methylphenol

Isophorone

Naphthalene
2-Methylinaphthalene
2,4-Dinitrotoluene
Diethylphthalate

Fluorene

Phenanthrene
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Southeast Rockford - Source Control Operable Unit Risk Assessment

Appendix B

Area 7 - Subsurface Below 10 feet

oo

J & J

Date Sampled
Sample Number
| Organic Traffic Report Number

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBS (ug/Kg)
alpha-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor epoxide
Dieldrin

4 4-DDE

Endosulfan [i
4,4'-DDD

Endosulfan sulfate
4,4-DDT
Methoxychlor
Endrin aldehyde
alpha-Chiordane
gamma-Chiordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

6/13/96
SB7-104(D
EBGC3

6/13/96
SB7-105(S
EBGC4

6/13/96
SB7-105(D

EBGCS

6/13/96
SB7-106(S

EBGC6
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6/13/96
SB7-107(S
EBGCS8

6/21/96

6/14/96 |
SB7-107(D [SB7-108(D [SB7-109(S [SB7-109(D |SB7-108(S
EBGHS

EBGD8

&



Southeast Rockford - Source Control Operable Unit Risk Assessment

Appendix B

Area 7 - Subsurface Below 10 feet

2-Methyinaphthalene
2,4-Dinitrotoluene
Diethyliphthalate
Fluorene
Phenanthrene

Page 9 of 10

Date Sampled| 6/13/96 6/13/96 6/13/96 6/13/96 6/25/96 | 6/25/96 6/26/96
Sample Number|{SB7-101(S {SB7-101(D {SB7-102(S [SB7-102(D {SB7-201-1 SB7-2026! S$B7-202-6-D

_O_r_ganic Traffic Report Numberf EBGB6 EBGB?7 EBGB8 EBGB9 EBGL9 | EBGMO EBGM1
Volatile O ics (ua/Kg)
Maethylene Chloride
Acetone
1.1-Dichloroethene 1300
1.1-Dichloroethane 2900
1,2-Dichloroethene (total) 7 47000
Chioroform 570
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane 2 460000 1100 1600
Trichloroethene 96000 240 ‘
1,1,2-Trichloroethane 460
Benzene 220
4-Methyl-2-Pentanone
Tetrachloroethene 23000 1100 2500
Toluene 23000 7500 14000
Chlorobenzene 1600
Ethylbenzene 31000 13000 28000
Styrene
Xylene 190000 57000 140000
Semivolatie O ics (ua/Kg)
4-Methylphenol
Isophorone
Naphthalene




Southeast Rockford - Source Control Operable Unit Risk Assessment

Appendix B

Area 7 - Subsurface Below 10 feet

Date Sampled
Sample Number
| Organic Traffic Report Number

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBS (ua/k
alpha-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor epoxide
Dieldrin

4,4'-DDE

Endosulfan Il
4,4'-DDD

Endosulfan sulfate
4,4'-DDT
Methoxychlor

Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Aroclor-1232
Aroclor-1242
Aroclor-1254
Aroclor-1260

6/13/96
SB7-101(S
EBGB6

6/13/96 | 6/13/96 | 6/13/96 | 6/25/96
SB7-101(D [SB7-102(S [SB7-102(D |SB7-201-1
EBGB7 | EBGB8 | EBGBY9 | EBGL9
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6/25/96 6/26/96
SB7-202-6{ SB7-202-6-D
EBGMO EBGM1

]
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

7/13/93
SB9-1F
EXRS6

711383
SB9-1FD)
EXRS57

6/24/96
$B89/10-115(S
EBGKS

7/1/96
589/10-202-1
EBGR4

7/2/96
SB89/10-203-2
EBGR8

6/24/9
SB9/10-110(S
EBGJ4

6/24196
B89/10-110(D
EBGJS

6/24/96
589/10-111(S
EBGJ6

6/24/96
B89/10-111(D
EBGJ7

6/24/96
589/10-112(S
EBGJ8

6/24/96
B89/10-112(D
EBGJ9

Volatile O ics (ug/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1.1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics (va/Ka)
Naphthalene
2-Methylinaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzyiphthalate
Benzo(a)anthracene
Chrysene
|bis(2-Ethythexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g,h.i) Perylene

1
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Appendix B
Arca 9/10 - Subsurface Below 10 feot
Southeast Rockford - Source Control Operable Unit Risk Assessment
Date Sampled| 7/13/83 | 7/13/93 6/24/96 7/1/96 7/2/196 6/24/96 6/24/96 6/24/96 6/24/96 6/24/96 6/24/96
Sample Number] SBg9-1F [SBS-1FDISB9/10-115(S [SBS/10-202-1 [SB9/10-203-2 ISBQI10-1 10(S| B9/10-110(D [SB9/10-111(S| B9/10-114(D |SBQI1 0-112(S| B9/10-112(D

Organic Traffic Report Number] EXR56 EXRS57 EBGKS EBGR4 EBGR8 EBGJ4 EBGJS EBGJ6 EBGJ7 EBGJ8 EBGJ9
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin
4,4'-DDE
Endrin
4,4'-DDD
4,4-D0T
gamma-Chlordane
Aroclor-1254

Date Sampled]| 7/9/96 7/2/98

Sample Numberi{SB9/10-205-5 $B89/10-203-22

| Organic Traffic Report Number| MEAPLS | _MEAPLS
Inorganics (ma/Kg)
Aluminum 1180 957
Antimony 0.69 38
Arsenic 0.67 0.81
Barium 4.7 4.5
Beryllium 0.06 0.09
Cadmium 0.1 0.55
Cailcium 43500 42900
Chromium 44 31
Cobait 1.3 1.2
Copper 35 28
iron 3090 2600
Lead 2 15
Magnesium 18100 17100
Manganese 89.3 79.6
Mercury 0.06 0.05
Nicke! a5 36
Potassium 215 146
Selenium 0.48 0.18
Silver 1 0.48
Sodium 65.2 113
Thallium 0.65 0.16
Vanadium 4.4 5.1
Zinc 7.7 6.6
Cyanide 0.04 0.17
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Appendix B

Areca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

e~

BN S

.t J &

Date Sampled
Sample Number
Organic Traffic Report Number

ks

6/24/96
9/10-113(S
EBGKO

6/24/96
B9/10-113(D
EBGK1

6/26/196
89/10-131(D
EBGP3

6/27196

EBGP4

SB9/10-122(S

6/27/96
B89/10-122(D
EBGPS

6/27/196
589/10-132(S
EBGP6

6/26/96
B9/10-118(D
EBGM9

6/26/96
SB9/10-117(S
EBGNO

6/26/96
B89/10-117(D
EBGN1

6/26/96
SB89/10-116(S
EBGN2

6/26/96
89/10-116(D
EBGN3

Volatile O ics (ua/Ka)
Methylene Chloride
Acetone
1.1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics (ua/Ka)
Naphthalene
2-Methyinaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
|bis(2-Ethyihexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g,h,i) Perylene

10
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

¢

J

Sample Number
Organic Traffic Report Number
Pesticides & PCBs (ug/Kg)

Date Sampled| 6/24/96

89/10-113(S
EBGKO

6/24/96

89/10-113(D

EBGK1

6/26/96
B9/10-131(D
EBGP3

6/27/96

EBGP4

SB9/10-122(S

6/27/196
B89/10-122(D
EBGPS

6/27/96
ISB9/10-132(S
EBGPS

6/26/96
B9/10-118(D
EBGM9

6/26/96
SB9/10-117(S
EBGNO

6/26/96
BY/10-117(D
EBGN1

:

6/26/96
B9/10-116(S
EBGN2

6/26/96
B9/10-116(D
EBGN3

gamma-BHC (Lindane)
Heptachior epoxide
Dieldrin

4,4'-DDE

Endrin

4,4-DDD

4,4'-DDT
lgamma-Chlordane
Arocior-1254

Date Sampled
Sample Number
| Organic Traffic Report Number

Inorganics (ma/Kg)
Aluminum

Antimony
Arsenic
Barium
Beryltium
Zadmium
Calcium
Chromium
Cobalt
Copper
iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Cyanide

6.4

23
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Appendix B

Arca 9/10 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampledls 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 6/25/96 6/25/96 6/25/96 6/25/96
Sample Number|SBS/10-130(S [SB9/10-120(S | 89/10-130(D| B9/10-118(S)- [SB9/10-119(S| B9/10-119(D| B9/10-120(D|SB9/10-129(S | BS/10-129(D [SB9/10-126(S | BS/10-126(D
Organic Traffic Report Number|  EBGN4 EBGNS EBGNS EBGN7 EBGNS EBGN9 EBGPO EBGLS EBGL6 EBGL? EBGLS

Volatile O ics (ug/Kal
Methylene Chloride 5 5 5 6 5 5 6
Acetone ‘ 6 4 2 6
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichlioroethane
Tetrachloroethene
Toluene 1 2 4 5 6
Xylene

Semivolatile O ics (uarkal
Naphthalene
2-Methyinaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butyiphthalate
Fluoranthene

Pyrene
Butylbenzyiphthalate
Benzo(a)anthracene
Chrysene
|bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g,h,l) Perylene
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date SampledF 6/26/96 Is 6/26/96 6/26/96 6/26/96 ls 6/26/96 6/26/96 6/26/96 Is 6/25/96 6/25/96 's 6/25/96 6/25/96

Sample Number|SB89/10-130(S [sB%/10-120(S| B9/10-130(D{ B9/10-118(S)- [SB9/10-11(S| B9/10-119(D| B9/10-120(D [S89/10-129(S| B9/10-129(D{SB9/10-126(S| B9/10-126(D
Organic Traffic Report Number|] EBGN4 EBGNS EBGN6E EBGN? EBGN8S EBGN9 EBGPO EBGLS EBGLG EBGL7 EBGLS
Peslicides & PCES (ua/Kal

gamma-BHC (Lindang)
Heptachlor epoxide
Dieldrin

4,4'-DDE

Endrin

4,4-DDD

4,4'-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
|Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Arca 9/10 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
QOrganic Traffic Report Number

6/25/96
589/10-114(S
EBGM2

6/25/96
B9/10-114(D
EBGM3

6/25/96
SB9/10-128(S
EBGM4

6/25/96
B9/10-128(D
EBGMS

6/26/96
SB89/10-121(S
EBGM6

6/26/96
89/10-121(D
EBGM7

6/26/96
I5SB9/10-118(S
EBGMS

6/24/96
SB9/10-115(S
EBGKS8

6/24/96
B89/10-115(S)-
EBGK9

6/24/96
B9/10-115(D
EBGLO

6/25/96
SB9/10-127(S
EBGLI

Volatile O ics (ua/Ka)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolalile O ics (vaKa)
Naphthalene
2-Methyinaphthaiene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butyiphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
|bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-¢cd) Pyrene
Benzo (g,h.i) Perylene

1

13

Page 7 of 18




Appendix B

Arca 9/10 - Subsutface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/25/96
5B9/10-114(S
EBGM2

6/25/96
B89/10-114(D
EBGM3

6/25/96
SB9/10-128(S
EBGM4

6/25/96
89/10-128(D
EBGMS5

6/26/96
B9/10-121(S
EBGM6

6/26/96
B9/10-121(D
EBGM?7

6/26/96
5B89/10-118(S
EBGM8

6/24/96
589/10-115(S
EBGKS

6/24/96
B9/10-115(S)-
EBGK9

6/24/96
B89/10-115(D
EBGLO

6/25/96
SB9/10-127(S
EBGL1

Pesticides & PCBs (ua/Kg)
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin

4,4'-DDE

Endrin

4,4'-0DD

4,4-DDT
ﬂgamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
|Cobalt
Copper
Iron

Lead
Magnesium
[Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Page8of 18
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/25/96
89/10-127(D
EBGL2

6/25/96
SB9/10-125(S
. EBGL3

6/25/96
B9/10-125(D
EBGL4

6/27/96
ISB9/10-139(S
EBGQ4

6/27/96
B9/10-140(D
EBGQS5

6/28/96
B9/10-142(D
EBGQ6

6/28/96
B9/10-141(D
EBGQ7

6/28/96
S89/10-141(S
EBGQS

6/28/96
B9/10-141(S)-
EBGQS9

6/28/96
B9/10-124(D
EBGRO

6/28/96
ISB9/10-124(S
EBGR1

Volatile C ics (ug/Kg]
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1.1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics.(ua/a)
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthens
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g,h,i) Perylene

18
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/25/96
B9/10-127(0
EBGL2

6/25/96
5B9/10-125(S
EBGL3

6/25/96
B89/10-125(D
EBGL4

6/27/196
S89/10-139(S
EBGQ4

6/27/96
89/10-140(D
EBGQ5

6/28/96
B9/10-142(D
EBGQS

6/28/96
89/10-141(D
EBGQ7

6/28/96
SB9/10-141(S
EBGQS

6/28/96
B9/10-141(S)-
EBGQY

6/28/96
B89/10-124(D
EBGRO

6/28/96
SB9/10-124(S
EBGR1

Pesticides & PCBs (ug/Kg)
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin

4,4'-D0E

Endrin

4,4-DDD

4,4'-00T
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (mg/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/28/96
S89/10-20
EBGR2

7/9/96
SB9/10-205-
EBGSS

7/9/96
SB9/10-204-1
EBGSO

7/10/96
ISB9/10-134(S
EBGS6

7110/96
B9/10-134(D
EBGS7

7110/96
ISB9/10-135(S
EBGS8

7/10/96
B9/10-135(D
EBGS9

7/10/96
589/10-137(S
EBGTO

7/10/96
B9/10-137(D
EBGT1

6/20/96
B9/10-107(D
EBGG9

6/20/96
5B9/10-107(S
EBGHO

Volatile O ics (ua/Ka)
Methylene Chioride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics (ua/Kal]
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo{a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h,i) Perylene

70

10
1

20

48

44

78
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Appendix B

Area 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

7/9/96
SB9/10-205-
EBGSS

7/9/96
589/10-204-1
EBGSO0

7110/%
SB9/10-134(S
EBGS6

7/10/96
B9/10-134(D
EBGS7

7/10/96
SB9/10-135(S
EBGSS8

7/10/96
B89/10-135(D
EBGS9

710/96
SB9/10-137(S
EBGTO

710/96
B9/10-137(D
EBGT1

6/20/96
B89/10-107(D
EBGGY

6/20/96
SB9/10-107(S
EBGHO

Pesticides & PCBs (ug/Ka)
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin

4,4'-DDE

Endrin

4,4'-DDD

4,4'-DOT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

[norganics (my/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nicket
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Arca 9/10 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/20/96
B9/10-105(D
EBGGS

6/20/96
SB9/10-105(S
EBGG?7

6/20/96
B9/10-101(D
EBGG4

6/20/96
5B9/10-101(S
EBGG3

6/19/96
B9/10-104(D
EBGG2

6/29/96
SB9/10-104(S
. EBGG1

6/29/96
B89/10-103(D
EBGGO

6/19/96
5B9/10-103(S
EBGF9

6/20/96
5B89/10-109(S
EBGH1

6/20/96
B9/10-109(D
EBGH2

6/27/96
589/10-142(S
EBGP8

Volatile O ics (ua/Ka)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics (ua/K
Naphthalene
2-Methylnaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyi)Phthatate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g.h,i) Perylene

420
300
220
150
120

Page 13 0of 18



Appendix B

Arca 9/10 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/20/96
B89/10-105(D
EBGGS

6/20/96
SB9/10-105(S
EBGG7

6/20/96
B9/10-101(D
EBGG4

6/20/96
SB9/10-101(S
EBGG3

6/19/96
B9/10-104(D
EBGG2

6/29/96
5B89/10-104(S
EBGG1

6/29/96
B89/10-103(D
EBGGO

6/19/96
[SB9/10-103(S
EBGF9

6/20/96
[589/10-109(S
EBGH1

6/20/96
B89/10-109(D
EBGH2

6/27/96
SB9/10-142(S
EBGPS

Peslicides & PCBs (ug/Kgl
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin

4,4-DDE

Endrin

4,4-DDOD

4,4'-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

Inorganics (ma/Ka)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

38
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Appendix B

Area 9/10 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/21/96
ISB9/10-108(S
EBGH3

6/21/96
B9/10-108(D
EBGH4

6/21/96
SB89/10-106(S
EBGHS

6/21/96
89/10-106(D
EBGH6

6/27/96
5B9/10-123(S
EBGP9

6/27/96
B89/10-123(D
EBGQO

6/27/96
B9/10-139(D
EBGQ1

6/27/96
B9/10-123(S)-
EBGQ2

6/27196
B89/10-132(D
EBGQ3

6/27/96
SB9/10-140(S
EBGP7

6/20/96
B9/10-102(D
EBGG6

Volalile O ics (ua/Ka)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O ics (ua/Ka)
Naphthalene
2-Methyinaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Fhenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1,2,3-cd) Pyrene
Benzo (g,h,i) Perylene

45

6900
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Appendix B

Area 9/10 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

—
N

Date Sampled
Sample Number
Organic Traffic Report Number

6/21/96
[SB9/10-108(S
EBGH3

6/21/96
B89/10-108(D
EBGH4

6/21/96
ISB9/10-106(5
EBGHS

6/21/96
B9/10-106(D
EBGH6

6/27/96
5B9/10-123(S
EBGP9

6/27/96
B89/10-123(D
EBGQO

6127196
B89/10-139(D
EBGQ1

6/27/96
B9/10-123(S)-
£BGQ2

6/27/96
89/10-132(D
EBGQ3

6/27/96
5B9/10-140(S
EBGP7

6/20/96
89/10-102(D
EBGGS

Besticides & PCBs (ug/Kg)
gamma-BHC (Lindane)

Heptachlor epoxide
Dieldrin

4,4-DDE

Endrin

4,4-DDD

4,4-00T
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

{norganics (ma/Kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
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Appendix B

Arca 9/10 - Subsurface Below 10 feet

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/20/96
5B9/10-102(S
EBGG5

Yolatile Qrganics (ug/Kg)
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
1,1.2-Trichloroethane
Tetrachloroethene
Toluene

Xylene

Semivolatile O . Ka)
Naphthalene
2-Methylinaphthalene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Ideno (1.2,3-cd) Pyrene
Benzo (g,h,i) Perylene
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Appendix B

Area 9/10 - Subsurface Below 10 feet

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/20/96
SB9/10-102(S
EBGGS |

Pesticides & PCBs (ug/Kg)
gamma-BHC (Lindane)
Heptachlor epoxide
Dieldrin

4,4-DDE

Endrin

4,4-DDD

4,4-DDT
gamma-Chlordane
Aroclor-1254

Date Sampled
Sample Number
Organic Traffic Report Number

[norganics (ma/Kq)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
lron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Page 18 of 18
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Appendix B

Area 11 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number

Organic Traffic Report Number

8/25/93
SB11-1

EXR76

8r25/93
sB811-1J
EXR77

8/25/93
SB11-1J(D)
EXR78

8/25/93
SB811-2
EXR79

8/26/93
SB11-3
EXR80

8/26/93
SB11-5

EXR81

8/26/93
$B11-5K|

EXR82

8127193
SB11-4

EXR83

8/27/33
SB114L

EXR84

8/30/93
SB11-8

EXR85

8/30/93
SB11-8
EXR86

8/30/93
SB11-8I(D)
EXR87

8/31/93
SB811-6

EXR88

8/31/93
SB11-6

EXR89

8/31/93
SB11-9
EXR90

9/1193
SB811-7

EXR91

9/1/93
SB11-7K]
EXR92

Yolatile Organics (ug/Kgl
Methylene Chloride
Acetone

Carbon Disulfide
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene

Xylene

Semivolatile O ics (ua/Ka)
2-Methyiphenol
4-Methyiphenol
Isophorone

2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methylnaphthalene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octy! Phthalate

Pesticides & PCBs (ua/Ka)
alpha-BHC

gamma-BHC (Lindane)
Aldrin

4,4-DDE

Endosulfan il

4,4-DDD

4,4'-DDT

Endrin aldehyde
alpha-Chlordane

930000
56000
200000

470
540

1400
52

560

0.57

0.26
0.34

0.56

0.18

13
44

130

21

0.54

03

® s

0.68

230000
150000
§30000

150
130

1300

0.96

0.29

0.43

760

16

1100

0.45

290000

17000

450
300

80
73
21

0.23

0.29

0.49

72

15

60

0.18

2200

43000

2000

580
640

63
110

2100

2900

160

510

120
100

30
6
1

100

53

47
45

49

410

150000
64000
310000

230
1000
120

690
250

260
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Appendix B

Area 11 - Subsurface Below 10 fect
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

9/1/93
SB11-10

EXR93

6/29/96
$811-201-29
EBGRS

6/30/96
811-203-1

EBGR6

9/1/93
S$811-10

EXR94

713198
B11-204-2
EBGR9

6/30/96
$811-202-9
EBGR7

6/17/96
SB11-105(S)
EBGEO

6/17/96
§811-105(D)
EBGE1

617196
SB11-106(S)
EBGE2

6/17/96
$811-106(D)
EBGE3

6/17/96
SB11-107(S)
EBGE4

6117196
B11-107(S)-
EBGES

6/17/96
B811-107(D
EBGE6

Methylene Chioride
Acetone

Carbon Disulfide
2-Butanone
1.1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xylene

2-Methylphenol
4-Methyliphenol
Isophorone

2-Nitrophenol
bis(2-Chioroethoxy)Methane
Naphthalene
2-Methylnaphthalene
Phenanthrene
Anthracene
Di-n-Butyliphthalate
Fluoranthene

Pyrene .
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBs (uvo/Xg)
alpha-BHC

gamma-BHC (Lindane)
Aldrin

4,4'-DDE

Endosulfan Il

4,4'-DDD

4,4-00T7

Endrin aldehyde
alpha-Chlordane

1500

1400000
5$90000

1400
1100

1900
140

720

5100

12 180000
20000

23 110000

120
61

45

180000
120000
650000
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Appendix B

Area 11 - Subsurface Below 10 feet
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/17/96
S811-109(S
EBGE?

617196
$B11-109(D)
EBGES

6/17/96
SB11-110(S)
EBGES

6/17/96
SB11-110(D
EBGFO

6/17/96
$B11-108(S)
EBGF1

6/17/96
$B11-108(D)
EBGF2

6/18/96
SB11-111(S)
EBGF3

6/18/96
SB11-114(D)
EBGF4

6/18/96
$B11-112(S)

EBGF5

6/18/96
SB11-112(D)
EBGF8&

6/18/96
SB11-113-(S)
EBGF?

6/18/96
SB11-113(D)
EBGF8

Volatile O ics (ug/Ka)
Methylene Chiloride
Acetone

Carbon Disulfide
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachlorcethene
Toluene
Ethylbenzene
Xylene

Semivolatile O ics (ua/Ka)
2-Methylphenol
4-Methyiphenol
Isophorone

2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methylnaphthalens
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate

Pesticides & PCBS (ua/Ka)
alpha-BHC

gamma-BHC (Lindane)
Aldrin

4,4-DDE

Endosulfan Il

4,4'-DOD

4,4-00T7

Endrin aldehyde
alpha-Chlordane
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Area 11 - Subsurface Below 10 feet

Appendix B

Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled
Sample Number
Organic Traffic Report Number

6/20/96
§B9/10-102(D)

EBGGS

6/20/96
B89/10-102(S

EBGGS

6/14/96
S$B11-101(S)
EBGDO

6/1419
$B11-101(D)
EBGD1

/1419
$811-102(S)
EBGD2

6/14/96
SB11-102(D)
EBGD3

614196
SB11-103(S)
EBGD4

6/14/96
§B811-103(D)
EBGD5

6/14/96
SB11-104(S)
EBGD6

614196
S$B11-104(D)
EBGD?

Methylene Chloride
Acetone

Carbon Disulfide
2-Butanone
1,1,1-Trichloroethane
Trichloroethene
Benzene
Tetrachloroethene
Toluene
Ethylbenzene
Xylene

Semivolatile O ics (va/Ka)
2-Methylphenol
4-Methylphenol
Isophorone

2-Nitrophenol
bis(2-Chloroethoxy)Methane
Naphthalene
2-Methyinaphthalene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrene
bis(2-Ethythexyl)Phthalate
Di-n-Octyi Phthalate

Pesticides & PCBS (ua/Kg)
alpha-BHC

gamma-BHC (Lindane)
Aldrin

4.4-DDE

Endosulfan Il

4,4-0DD

4,4-DDT

Endrin aldehyde
alpha-Chlordane

Page 4 of 4
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APPENDIX C

BACKUP FOR CALCULATION
OF 95% UCLS
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Table C-1
Upper Confidence Limits for Area 4 Surface Soil
Original UCL Re-Calculated UCL
Analytes Minimum Maximum | Mcan | Standard deviation | H(1-a){ Lognormal Distribution | Mcan | Standard deviation |H,;,,| Lognormal Distribution| Maximum
Concentrations | Concentrations| (y) (sy) UCL (95%) (y) (s,) UCL (95%) Concentration
PAls (ug/ke)
Benzo(a)anthracene 53 5600 6.07 1.65 521 44220 5.08 0.671 3.553 663 330
Benzo(b)Fluoranthene 67 11000 6.33 2.04 641 623453 5.02 0.858 4303 1380 640
Benzo(k)Fluoranthene 70 11000 6.30 2.10 6.60 932833 494 0.932 4615 1851 670
Benzo(a)Pyrene 97 1100 5.51 0.88 3.19 1047 5.05 0.299 2.400{ 234 200
Notes:

Equation used for lognormal distribution':

ULy = Exp(y+0.5%(s,) 43, *Hy o /(n-1)'?)

Where:

a = confidence level

Yy = mean

s, = standard deviation

H(1-a) = variable dependenton o, y, and s,

1. Reference book used for equation is by Richard Gilbert, "Statistical Methods For Environmental
Pollution Monitoring®, 1987, p. 170.

* H value for anthracene based on a standard deviation of 1.0. The actual standard
deviation for anthracene did not have an H value associated with it.

*¢ Sample points S54-201, $54-203, and $54-203D were removed from the re-calculated UCL as hot spots



Table C-2

Detections for Area 9 Surface Soil

Analytes

S5910-104 | SS910-102 | SS910-101 | S$910-103
PAHS (ug/kg)
Benzo(a)anthracene 2300 330 1400 1900
Benzo(b)Fluoranthene 2800 420 2700 2800
Benzo(a)Pyrene 1700 260 1600 1700
Indeno(1,2,3-cd)pyrene 1200 230 1000 1300
Notes:

* Not enough sample points to run UCL test
** All exceedances are bolded




i 2 '
Table C-3
Upper Confidence Limits for Area 11 Surface Soil
Original UCL Re-Calculated UCL
Analytes Minimum Maximum | Mean | Standard deviation H(1-a) Lognormal Distribution | Mcan | Standard deviation | H;;.,)| Lognormal Distribution | Maximum
Concentrations | Concentrations| (y) (sy) UCL (95%) (v) (s,) Mecan UCL (95%) Concentration
PALLs (ug/kg)
Benzo(a)anthracene 69 200000 6.42 293 9.70 4751532520 493 0.998 4.90 2613.2 770
Chrysene 52 240000 6.37 3.05 10.1 17963930946 4.79 0.942 4.66 16729 570
Benzo(b)Fluoranthene 86 220000 6.57 2.87 9.52 3054767046 5.10 0.900 448 1852.1 680
Benzo(k)Fluoranthene 46 130000 6.21 2.81 9.34 1161455752 4.78 0.962 4.74 1846.4 380
Noies:

Equation used for lognormal distribution':

UL = Exp(y+0.5%(s,)"+s,*Hypof(n-1)'"?)

Where:

a = confidence level

y = mean

s, = standard deviation

H(1-a) = variable dependenton a, y, and s,

1. Reference book used for equatnon is by Richard Gilbert, "Statistical Methods For Environmental
Pollution Monitoring”, 1987, p. 170.

* H value for anthracene based on a standard deviation of 1.0. The actual standard
deviation for anthracene did not have an H value associated with it.

*¢ Sample points SS11-206 and SS11-207 were removed from the re-calculated UCL as hot spots
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APPENDIX D

CALCULATIONS OF BACKGROUND
CONCENTRATIONS



a

TABLE D-1
SOUTHEAST ROCKFORD
CALCULATION OF LOGNORMAL DISTRIBUTION 95% UPPER CONFIDENCE INTERVAL FOR PAHS

Equation used for lognormal distribution':

ULy = Exp(y+0.5%(s,)*+s,*Hy.0/(n-1)'")

Where:

a = confidence level

y =mean

sy = standard deviation

H(1-a) = variable dependenton a, y, and s,

1. Reference book used for equation is by Richard Gilbert, "Statistical Methods For Environmental
Pollution Monitoring”, 1987, p. 170.

* H value for anthracene based on a standard deviation of 1.0. The actual standard
deviation for anthracene did not have an H value associated with it.

Analytes Minimum Maximum | Mean | Standard deviation Hy., |Lognomal Distribution
Concentrations | Concentrations | (y) (s,) UCL (95%)
|PAHSs (ug/ke)
Naphthalene 175 850 5.36 0419 2.027567 296.5
2-Methylnaphthalene 175 850 5.36 0419 2.027567 296.5
Acenaphthene 175 850 5.36 0.419 2.027567 296.5
Acenaphthylene 175 850 5.36 0419 2.027567 296.5
Fluorene 175 850 5.36 0419 2.027567 296.5
Phenanthrene 150 2100 5.42 0.676 2.34512 446.4
Anthracene 175 205 524 0.049 1.766333 194.5
Fluoranthene 44 4400 5.30 1.03 291268 808.8
Pyrene 45 3400 5.35 0.927 2.734143 670.0
Benzo(a)anthracene 53 1400 5.30 0.684 2.35608 401.1
Chrysene 72 1800 5.30 0.724 241392 431.2
Benzo(b)Fluoranthene 67 2700 5.31 0.34 2.591933 538.8
Benzo(k)Fluoranthene 70 790 5.20 0.557 2.187537 301.2
Benzo(a)Pyrene 140 1600 5.39 0.605 2.24785 389.0
Indeno(1,2,3-cd)Pyrene 175 1000 5.37 0.464 2.077067 316.7
Dibenzo(a,h)anthracene 175 850 5.36 0.419 2.027567 296.5
Benzo(g.h,i)Perylene 175 1100 5.38 0.49 2.105667 329.3
Notes:




Table D-2
Background Surface Samples
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 9/22/93 9/22/93 9/22/93 6/25/96

Sample Number} SS7-1(D) 557-2 S$S87-3 5589/10-101
Organic Traffic Report Number|EXS0!] DL | EXS02] DL |EXS03| DL |EBGKS| DL
Semivolatile O ics (uglkg)
Naphthalene ND [370] ND |370] ND [360f ND {1700
2-Methylnaphthalene ND |370] ND |370] ND ]360] ND {1700
Acenaphthene ND |370f ND [370] ND [360f ND |1700
Acenaphthylene ND [370] ND |370] ND |360] ND |1700
Fluorene ND |370] ND }370] ND |360f ND {1700
Phenanthrene ND |370] ND {370] ND {360} 2100
Anthracene ND |370f ND [370f ND |360| 190
Fluoranthene ND |370] ND |370] ND ]360| 4400
Pyrene ND {370] ND |370f ND {360| 3400
Benzo(a)anthracene ND |370] ND |370] ND |360| 1400
Chrysene ND |370f ND |370] ND }360| 1800
Benzo (b) Fluoranthene ND [370] ND [370f ND |[360| 2700
Benzo (k) Fluoranthene ND {370{ ND {370{ ND |360{ 790
Benzo (a) Pyrene ND {370} ND |370] ND |360| 1600
Indeno (1,2,3-cd) Pyrene ND |370] ND |370] ND |360| 1000
Dibenzo (a,h) Anthracene ND |370] ND [370]f ND |360{ ND |[1700
Benzo (g,h,i) Perylene ND }1370] ND |370] ND }360] 1100




Table D-2

Background Surface Samples
Southeast Rockford - Source Control Operable Unit Risk Assessment

Date Sampled| 9/22/93 6/10/96 6/10/96 6/21/96 6/21/96 6/21/96 6/21/96 6/21/96 9/22/93
Sample Number| _ SS4-7 554-205 SS84-204 S87-105 S57-102 §§7-103 §S7-104 §57-101 S87-1
Organic Traffic Report Number| EXS08] DL | EBFYS| DL | EBFY4| DL | EBGH9| DL | EBGJO| DL |EBGJ!| DL | EBGJ2| DL | EBGJ3 | DL | EXR99} DL
1Naphtllalem.: ND [360] ND [400] ND |380] ND |[400] ND |400] ND [410] ND {380 ND [350] ND |370
2-Methylinaphthalene ND [360] ND [400] ND }380] ND (400] ND |400] ND |410] ND |380] ND |350} ND |370
Acenaphthene ND |360] ND |400] ND |380] ND }400f ND |400f ND |410] ND {380 ND }350] ND |370
Acenaphthylene ND ]360] ND [400] ND {380] ND [400{ ND 1400] ND |410] ND |380] ND |350] ND 370
Fluorene ND |360] ND ]400] ND |380] ND |400] ND |400] ND {410] ND |380] ND |[350] ND |370
Phenanthrene 150 ND |[400] ND [380f ND [400] ND [400] ND {410/ ND |380] ND |350{ ND [370
Anthracene ND |360] ND }[400f ND |380] ND [400] ND 400 ND |410] ND |380] ND |350] ND |370
Fluoranthene 170 81 44 ND [400f ND {400] ND (410 ND |[380] ND |350] ND [370
Pyrene 160 ND |400] 45 ND [400] ND |400] ND [410f ND |380f ND |350] ND |[370
Benzo(a)anthracene ND [360] 53 ND {380f ND |400] ND [400] ND [410f ND |380] ND |350f{ ND |370
Chrysene 110 72 ND |380] ND |[400] ND [400] ND |410|] ND |380| ND 350 ND |370
Benzo (b) Fluoranthene 110 150 67 ND |400] ND }400] ND }j410] ND |380] ND |350] ND |370
Benzo (k) Fluoranthene 84 160 70 ND [400] ND |400] ND |410] ND |[380] ND [350] ND |370
Benzo (a) Pyrene 140 ND [400] ND [380] ND [400] ND [400] ND j410f ND |380] ND |350f ND |370
Indeno (1,2,3-cd) Pyrene ND [360] ND [400] ND |380] ND (400 ND [400] ND 410] ND |380] ND |350] ND {370
Dibenzo (a,h) Anthracene ND |360] ND |400f ND }380f ND |400] ND |400] ND |[410] ND |380] ND ]350] ND |370
Benzo (gh,i) Perylene ND 13601 ND }400] ND |380] ND 1400] ND j400§ ND }j410] ND |380] ND |350] ND }370




Variable N-of-Cases  MaxDif Lilllefors Probability (2-tail)

A4

NAPH 131.000 0.500 0.0
LNNAPH 13.000 0.457 0.0
METHYLN 13.000 0.500 0.0
LNMETHY 13.000 0.457 0.0
ACETHYL 13.000 0.500 0.0
LNACEYL 13,000 0.457 0.0
ACENAP 13.000 0.500 0.0
LNACENAP 13.000 0.457 0.0
FLRENE 13.000 0.500 0.0
LNFLRENE 13.000 0.457 0.0
PHENAN 13.000 0.519 0.0
LNPHEN 13.000 0.477 0.0
ANTHRA 13.000 0.177 0.336
LNANTH 13.000 0.176 0.343
FLRANTH 13.000 0.520 0.0
LNFLRTH 13.000 0.414 0.000
PYRENE 13.000 0.520 0.0
LNPYR 13.000 0.433 0.000
BAANTH 13.000 0.500 0.0
LNBAANTH 13.000 0.407 0.000
CHRYSENE 13.000 0.505 0.0
LNCHRY 13.000 0.411 0.000
BBFLUOR 13.000 0.513 0.0
LNBEFL 13.000 0.416 0.000
BKFLUOR 13.000 0.448 0.000
LNBKFL 13.000 0.33¢6 0.000
BAPYR 13.000 0.514 0.0
LNBAPYR 13.000 0.466 0.0
INDENO 13.000 0.506 0.0
LNINDEN 13.000 0.465 0.0
DIBENZO 13.000 0.500 0.0
LNDIBEN 13.000 0.457 0.0
BGHIPER 13.000 0.509 0.0
LNBGHIP 13.000 0.469 0.0




00}

AHLINNI
s9 0’9 S'S

0L

NIAHL3IN
006 008 00L 009 00S 00 0OE 00C
|

Expected Value for Normal Distribution

a.

Expected Value for Normal Distribution
N L o - N

HJVN

006 008 00Z 009 00S 00¥ 00 00Z 00l

HJVNN1

§'S

09

S9

0L

Expected

a-

Value for Normal Distribution

L (-}
-
Expected Value for Normal Distribution
'{, N o - N
-]
1 L 1

r=



00l

dVYN3IOV
006 008 00Z 009 00S 0OF 00E 00C

o
(=]

dVN3OVNI
09 S'S

S'9

0L

Expected Value for Normal Distribution

z-

-t
T

Expected Value for Normal Distribution

(3] Y =) - N

o - n

Expected Value for Normal Distribution
] - N

z-
3
0

JAHLIDV
006 008 00L 009 00S 0O¥ 0Ot 002 0O}
T

Expected Value for Normal Distribution

TAIOVN1
09 5'S
T T

S'9
T

0L




Expected Value for Normal Distribution

N - (=) b N

000L 00S

NVN3Hd

0052 0002 00S}

N3HdN1

Expected Value for Normal Distribution

0 X (=4 -, N
A T T T
© 900

%500 o

ELELNE]

008 008 00Z 009 00S 00t OOE 00C 00L

09 S'S

3NN

g9

0L

a-

Expected Value for Normal Distribution

Expected Value for Normal Distribution

B

c



0

HINVHIS

000S 000F OOOE 0002 0001

HLHTANT
9

L

Expected Value for Normal Distribution

N - o - »
MR T

Expectled Value for Normal Distribution

) P o - N
T T |

VHHLINY

HLINVNT

-
b |
o

002 061 ost

o1e

0E'S s2'S 0z's

SE'S

Expected Value for Normal Distribution

N - o - )
T T ¥

Expected Value for Normal Distribution

L o - N
T T




Expected Value for Normal Distribution

»
[=) - N
o' T T T
(-]
© 0 00d0C000 DO O
§ -

HINVVS
0001
T

00s1

Expected Value tor Normal Distribution

(= - N

S

HINVYVYSNT]
9

-
LI { 1

3NIHAd
000F 000E 0002 000 (¢]

Expected Value for Normal Distribution
N - o - (%Y

Expected Value for Normal Distribution

N e =] - n

o -
© oo 000 o

E: ]

r



Honl4ag

1498N7

o

0002 0001

000€

Expected Value for Normal Distribution

N - (=] - N

[ 1 ] )

Expected Value for Normal Distribution

) L =) - N

INISAHHO
0051 0001 00S

0002

AHHONT
9

Expected Value for Normal Distribution

) - o - N

Expected Value for Normal Distribution

o N (=) - )




HAdvE
00S1 0001 00S

0002

HAJVENT
9

Expected Value for Normal Distribution

Expected Value for Normal Distribution

N X o - N

gondxa

008 00Z 009 00S 00¥ OOE 002 00L O

IINENT

Expected Value for Normal Distribution

Expected Value for Normal Distribution

N A o — N




0zZN3g91a

N38IaNT

Expected Value for Normal Distribution

- N b
=4 T
§ o © 000
8
g
§ 3
2
§ 1

Expected Value for Normal Distribution
u\r{) - (=] - N
=] T T T

° 0 0 g0
°®s0 0 o
(3]
ol -
(3]
oL -
o
ol -
5]
(-]

~ 1 1 1
(=]

ON3QaNI
S P P P P P S

o
o

N3AaNIN
09 S'S

S9

0L

Expected

Z-

Value for Normal Distribution

ol o - N

Expected Value for Normal Distribution
) & o - N
T i

° © 950N

oo o0 o

Q,



0

H3dIHO8
002

002t 0001 008 009 OOF

S'S

dIHOEN
0L S'9 09

SL

Expected Value for Normal Distribution

N N = - )

Expected Value for Normal Distribution




) 1T ) %)

APPENDIX E

RBCA EQUATIONS



Appendix E - RBCA Equations

Equations for | Remediation
. . » GWMUR"
the Soil Objective T
Component . | (mg/kg) it R12
of the . .
NOTE: This equation can only be used to model contaminant migration not in the
Groundwater water bearing unit.
g'f;:;:’; Gfoundwater at the ' GW
source, Gwm . G",.mmw =
Route (mg/L) Cin R13
Leaching Factor, cm® - kg
LF,' ' L. g
' LF,, =
' U,, *8
[6,,+(k,-p,)+(H'-0,,)]° |+(”—"2 R14
(/L) (MB/kE oy - : (7<)
)
Steady-State :
e C, X 4he S S,
Attenuation Along “Yo =cxp [(—) (l L * ]‘ erf [‘——'——] verf ["‘—— ri—-]
the Centerline of a - 20, v oy, 0 X 2ot X RIS
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APPENDIX A.2

ECOLOGICAL RISK REPORT



Ecological Risk Assessment
Area 7 - Southeast Rockford Source Control Operable Unit

1.0 Introduction

Ecological Risk Assessments (ERAs) evaluate the likelihood that adverse ecological effects
may occur or are occurring at a site as a result of exposure to single or multiple chemical
stressors. Risks result from contact between ecological receptors and stressors that are of
sufficiently long duration and of sufficient intensity to elicit adverse effects. The primary
purpose of this screening-level ERA is to identify contaminants in surface water and sediment
that can result in adverse effects to present or future ecological receptors.

This ERA is based primarily on a screening-level approach in which measured chemical
concentrations in surface water and sediment are compared to relevant effects concentrations.

This ERA is intended to provide information that can help establish remedial priorities and
serve as a scientific basis for regulatory and remedial actions for the site.

The general approach used to conduct this ERA is based on site-specific information and on
recent EPA guidance, primarily Ecological Risk Assessment Guidance for Superfund: Process
for Designing and Conducting Ecological Risk Assessments (EPA 1997a), supplemented by
Guidance for Ecological Risk Assessment (EPA 1998). The EPA (1998, 1997a) and others
(e.g., Bamthouse et al. 1986) recognize that methods for conducting ERAs must be site-
specific, and guidance for conducting ERAs are therefore not intended to serve as detailed,
specific guidance documents. As much as practicable, the methods, recommendations, and
terminology of the Superfund guidance (EPA 1997a) are used to conduct this ERA. The
organization of this ERA follows the format presented in the 1997 Superfund guidance
document, with some modifications made for site-specific considerations and readability. The
primary components of this ERA are Problem Formulation, Analysis Phase, and Risk
Characterization. Each of these components is presented below.

2.0 Problem Formulation

The Problem Formulation phase of this ERA establishes the goals and describes the scope and
focus of the assessment. The problem formulation phase of the ERA can often be summarized
by stating testable null hypotheses. Null hypotheses are generally presented as statements
that are rejected or accepted based on relevant data and best professional judgment. The
hypotheses to be answered in the ERA are presented below.

] Chemical contaminants are not present in surface water and sediment onsite or
adjacent to the site.

This question is addressed in the Exposure Assessment phase of the ERA.

] Where present, the concentrations of chemical contaminants are not sufficiently
elevated to impair the survival, growth, or reproduction of sensitive ecological receptors.

This question is addressed in the Effects Assessment phase of the ERA.
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] Known or potential ecological receptors are not sufficiently exposed to chemical
contaminants to cause adverse population-level or community-level effects. .

This question is addressed in the Risk Characterization phase of the ERA, where numeric risk
estimates are evaluated with respect to ecological significance.

The problem formulation phase of the ERA also considers site-specific regulatory and policy
issues and requirements and preliminarily identifies potential stressors and receptors.
Important products of the Problem Formulation phase of the ERA are descriptions of potential
sources of ecological stress, potential receptors, exposure pathways and the relationship
between general remedial action objectives, assessment endpoints, and measurement
endpoints. These are discussed in the following sections.

2.1 Contaminants of Potential Concemn

This ERA is focused on the potential ecological effects associated with chemical contamination
of surface water and sediment. Contaminated groundwater is addressed in the evaluation of
surface water. This approach is based on the rationale that groundwater that discharges into
surface water is assessed indirectly through the assessment of surface water quality. Surface
soils are not evaluated in this screening-level ERA, which is focused on aquatic environments.

Preliminary data screening suggests that the current levels of some chemical constituents in
surface water and sediments have potential to adversely affect ecological receptors. This ERA
determines whether such effects are likely to be occurring now or in the future. In addition, this
ERA assesses the magnitude of actual or predicted effects based on the nature and extent of
chemical contamination.

Based on recently collected creek water and sediment data for this site, the chemicals of
potential concern (COPCs) for this ERA include pesticides, PCBs, polycyclic aromatic
hydrocarbons (PAHSs), phthalates, and a limited number of volatile and other (i.e., non-PAH)
semi-volatile organic chemicals. Following EPA guidance, chemicals detected in surface
(creek) water and creek sediments at greater than five percent frequency of detection are
included in the initial screening of COPCs.

Fifteen COPCs are initially identified for creek water, including six volatile organics, three semi-
volatile organics, and six pesticides. Nineteen COPCs are identified for creek sediments,
including one volatile organic, nine PAHs, eight pesticides, and one PCB (Aroclor 1254). Some
of these 19 sediment COPCs are also COPCs for surface water. In total, 29 chemicals are
initially identified as COPCs for this ERA, and these are presented in Table 1.

These 29 COPCs are not equal in their potential to cause adverse ecological effects. Some of
the chemicals initially identified as COPCs are known to be toxic under certain conditions, while
others are initially retained as COPCs simply because the limited number of samples (five
maximum) precludes the elimination of any chemical detected. The iatter is based on the
accepted practice of eliminating chemicals with a frequency of detection less than five percent.
With only five samples, even a single detection equates to a frequency of detection of 20
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percent. Itis therefore expected that some of the initially iden{iﬁea COPCs contribute little or no
risk to exposed receptors, while others have greater potential to cause adverse effects. A
primary purpose of the ERA is to determine the major contributors to ecological risk at this site.

Table 1
Data Summary - Initial COPCs
Chemical Frequency of Detection Concentration Range
(percent) (detected samples)
ppb
Sediment (ug/kg)
1,2-dichloropropane 40 2-13
4,4-'-DDD 100 037-18
44-DDE 80 022-04
Aldrin 20 0.37
Alpha chlordane 100 0.21-0.53
Aroclor 1254 80 23-56
Benzo{a)anthracene 100 38-230
Benzo{a)pyrene 17 54
Benzo(b)fluorarthene 100 94 - 510
Benzo{k)fluoranthene 100 99 - 540
Bis(2-ethythexyl)phthalate 100 140 - 430
Chrysene 100 44 - 270
Delta BHC 100 0.28-1.2
Dieldrin 100 0.21-0.38
Endosulfan Il 40 0.3-0.31
Fluoranthene 100 92 - 590
Methoxychlor 100 0.76-46
Phenanthrene 80 56 - 240
Pyrene 100 42 - 140
Surface Water (ugl)
1,1-dichloroethane 80 13-30
1,1-dichioroethene 20 1
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Table 1
Data Summary - Initial COPCs
Chemicatl Frequency of Detection . Concentration Range
(percent) (detected samples)
. ppb
1,2-dichloroethene (total) 80 31-54
1,1,1-trichloroethane 80 7-36
4-nitrophenol 20 2
Alpha BHC 20 0.0012
Chioroethane 20 10
Dieldrin 20 0.00086
Diethylphthalate 20 2
Endosulfan 1l 40 0.002 - 0.0037
Endrin ketone 60 0.0023 - 0.0024
Endrin aldshyde 40 0.0022 - 0.0026
Gamma BHC (Lindane) 20 0.001
Pyrene 20 2
Trichioroethene 40 1

The data summary table (Table 1) presents media-specific concentration ranges of detected
chemicals and frequency of detection for the initial COPCs. The maximum detected values
provide the most appropriate “reasonable maximum exposure” information on contaminant
concentrations because of limited data quantity. The average concentration would probably
better represents the concentration to which ecological receptors are most likely to encounter,
but the true average exposure concentration is unlikely to be accurately derived from
approximately five samples. This ERA therefor relies on the maximum detected contaminant
concentration to estimate risks in the Risk Characterization section of the ERA.

2.2 Chemical Properties of COPCs

The chemical properties of the COPCs identified in Table 1 affect the fate and transport of
COPCs in the environment. Table 2, presented below, presents important chemical properties
for the major groups of COPCs identified at this site. Each of these properties are discussed
below.

Environmental Persistence

Environmental persistence indicates whether a chemical is likely to be long-lasting in the
environment or, altematively, be degraded by natural processes. For example, some highly
chlorinated pesticides are not easily degraded, and are considered to be very persistent. Other
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less chlorinated compounds can be degraded by biological and other processes (e.g.,
photolysis) and therefore may not persist in the environment. Also, volatile organic compounds
are unlikely to persist in sediments and surface water.

Bioconcentration Potential
Bioconcentration potential indicates whether a chemical is likely to be retained in biological
tissues after it is ingested. Retention of chemicals is not in itself an appropriate measurement
endpoint unless it is associated with adverse ecological effects. Retention is, however, useful
for verifying exposure and for evaluating bioavailability and the potential for food chain/food web
effects. Bioconcentration factors (BCFs), usually derived under equilibrium conditions in a
laboratory, are often used as screening-level data to evaluate bioaccumulation potential. BCFs
are based on the ratio of contaminant concentration in aquatic biota to contaminant
concentration in water. Because BCFs are derived under equilibrium conditions and under
relatively long exposure durations, they consider both uptake and elimination (depuration) rates.
Chemicals with BCFs greater than 300 generally indicate a potential to bioconcentrate (EPA
1991). Chemicals with log BCFs above 3 (BCFs above 1,000) are considered to have
significant potential to bioaccumulate (EPA 1992a). For this ERA, available freshwater BCFs
for invertebrates and fish that are (1) known to occur on or near the site, (2) have potential to
occur there, or (3) are related to local species are used to evaluate bioconcentration potential.
Table 3 presents relevant BCFs for the initial COPCs.

Bioavailability
For this ERA, bioavailable chemicals are defined as those that exist in a form that have the

ability to cause adverse ecological effects or bioaccumulate. As stated previously,
bioaccumulation may not in itself constitute a significant ecological effect, but provides evidence
of exposure and potential for causing adverse effects under certain conditions. For example,
some lipophilic chemicals are taken up by biota and are stored in fatty tissues with no apparent
ill effects. However, under conditions of reduced food quality and/or quantity, such as during
winter when only poor quality foods may be available, these fats are metabolized and the
contaminants can then cause adverse effects.

Chemical properties (e.g., ionic form) or environmental conditions (e.g., high levels of dissoived
and particulate organic carbon) can affect the potential bioavailability and toxicity of many
chemicals. The bioavailability and toxicity of such chemicals in surface water can be
influenced, for example, by the concentration of dissolved organic carbon, calcium, and
magnesium. In addition, sediment organic carbon content, measured as total organic carbon
(TOC) apparently affects bioavailability and toxicity of certain chemicals. For some chemicals,
chemical form and thus toxicity can change rather rapidly under changing environmental
conditions (e.g., fluctuations in pH, temperature, or surface water flow). Seasonal conditions
such as snowmelt and rainfall are likely to affect bioavailability of chemical contaminants in
surface water. The bioavailability (and potential toxicity) of chemicals with a high affinity for
lipids (lipophilic chemicals) or organic carbon is expected to remain fairly stable because these
chemicals bind strongly to organic particulate matter. Once taken up, they are likely to be
stored predominately in fatty tissues.
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- Table 2
. General Chemical Properties for Initial COPCs by Chemical Class
Chemical or Bioaccumulation Bioavailability Environmental
Class of Chemical Potential and Toxicity Persistence
Polycydlic Variable, but most animals | Toxicity increases with molecular | Generally persistent.
Aromatic and microorganisms can | weight (MW) most cases. Low | Primarily degraded by
Hydrocarbons | metabolize PAHs to solubility decreases bioavaiabifity | photolysis and microbial
(PAHS) products that ultimetely of high MW PAHs. Bioavailability |degradation. Degradation
experience complete in sediments is generally low. siow in sediments that are
degradation (Eisler 1987). | Some PAHSs are carcinogenicto | anoxic with little light
Rapid uptake and rapid mammals. penetration.
metabolism and elimination
is expected in most cases.
Chiorinated Variable, but some (e.g., |Most are highly toxic and readily | Most chlorinated
Pesticides/ DDT) accumuilate to a very | bicavailable to aquatic and hydrocarbons are persistent
Herbicides high degree in biological | terrestrial biota. in the environment because
tissues. Most are stored in they are resistant to
fatty tissues of animais. degradation.
Organochlorines are
generally short-lived in water
but may persist in soils.
Volatile Organic | Low bioaccumulation Generally low toxicity. Some are | Not persistent. Easily
Compounds potential. common laboratory contaminants. | degraded.
(VOCs) Detections in surface media
should be viewed with caution due
to expected volatilization and
generally rapid degradation.
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Table 3
Freshwater BCFs for Initial COPCs
Chemical Log Source Reference Bioaccumulation
BCF Species Concem
(freshwater)
1,2-dichloropropane est. 1.3 from log Kow (2.16) NA EPA 1988a NO
1,1-dichloroethane est. 1.0 from log Kow (1.79) NA EPA 1988a NO
1,1-dichloroethene est. 0.8 from log Kow (1.48) NA EPA 1988a NO
1,1,1-trichloroethane est. 1.3 from log Kow (2.07) NA EPA 1988a NO
4,4-DDD est. 4.4 from log Kow (6.10) NA hEPA 1988a and Jones, YES
Suter, Hall 1997
4,4-DDE 4.7 fathead minnow EPA 1988a YES
4-nitrophenol est. 1.1 from log Kow (1.91) NA EPA 1988a NO
Aldrin 428 |multiple species EPA 1980a YES
Alpha chlordane est. 4.58 from log Kow (8.00) NA EPA 1988a YES
Alpha BHC est. <3.0 from gamma BHC NA EPA 1988a NO
Aroclor 1254 est. 4.60 from log Kow (6.47) NA EPA 1988a YES
Benzo{a)anthracene 40 Daphnia pulex Eisler 1987 YES
Benzo(a)pyrene est. 4.7 from log Kow (8.40) NA EPA 1988a and 1980b YES
Benzo(b)fluoranthene | est. 4.8 from log Kow (6.57) NA EPA 1988a and 1980a YES
Benzo(k)fluoranthene est. 5.1 from log Kow (6.84) NA EPA 1888a and 1980b YES
Chloroethane est. <1.4 from log Kow (1.43) NA EPA 1988a NO
Chrysene <30 jmultiple species Eisler 1987 NO
Delta BHC est. <3.0 from gamma BHC NA EPA 1988a NO
Dieldrin est. 3.9 from log Kow (5.37) NA |EPA 1988a and Jones, YES
Suter, Hall 1997
Diethyiphthalate est. 0.7 from log Kow (1.40) NA EPA 1988a NO
Endosulfan il est. 2.8 from log Kow (4.10) NA iEPA 1988a and Jones, NO .
Suter, Hall 1997
Endrin ketone 3.28 (est. from endrin) fathead minnow EPA 1988a YES

O:\681IEPA\11110\Eco_Risk\ERA_1.doc

March 19, 1993

ERA-7




) &)

t

Table 3
Freshwater BCFs for Initial COPCs
Chemical Log Source Reference Bioaccumulation
BCF Species Concem
(freshwater)

Endrin aldehyde 3.28 (est. from endrin) fathead minnow EPA 1988a YES
Fluoranthene <3.0 multiple species Eisler 1987 NO
Gamma BHC (Lindane)| est. 2.67 from log Kow (3.85) NA EPA 1988a NO
Methoxychior est. 3.92 from log Kow (4.30) NA EPA 1988a YES
Phenanthrene <3.0 ~ Imultiple species Eisler 1987 NO
Pyrene 343 Daphnia pulex Eisler 1987 YES
Trichloroethene est. 1.23 from log Kow (2.42) NA EPA 1988a No

Significant bioconcentration potential based on log BCF >3.0 (BCF >1,000)

As presented in Table 3, 14 of the 29 initially identified COPCs have significant potential to
accumulate in biological tissues. These 14 COPCs are therefore retained for evaluation of the
potential to cause adverse food chain/food web effects.

2.3 Potential Receptors

Potential ecological receptors for this study are defined as plants and animals (j.e.,
macroinvertebrates, fish, amphibians, reptiles, birds, and mammals) that inhabit or use, or have
potential to inhabit or use the aquatic, riparian, and terrestrial habitats of the site. Other
organisms (e.g., bacteria, protozoans, and fungi) are also recognized as essential components
of aquatic and terrestrial ecosystems, but potential impacts to these organisms are not
generally assessed in ERAs because adequate ecotoxicological data are unavailable.

For ERA purposes, the study area consists of Area 7 and areas immediately adjacent. Studies
were not conducted specifically to evaluate the relative abundance or diversity of plant and
animal species resident to or using the site. In general, however, observations of plants and
animals onsite are used to support the ERA by evaluating or confirming habitat suitability.

EPA guidance and common ERA practice precludes the need to assess potential risks for each
and every species identified onsite. Several species or groups of organisms are therefore
selected to serve as representative receptors for a more detailed evaluation of potential risks.
The selection of these representative receptors is based on (1) their perceived importance to
local ecosystems (e.g., key prey species, abundant organisms), (2) their relationship with media
of concern (i.e., sediment and surface water), and (3) the availability of relevant data for
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assessing potential risk. Using these criteria, the following groUbs“"of organisms serve as
ecological receptor groups for the ERA.

] Aquatic Macroinvertebrates
(e.g., larval midges, mayflies, stoneflies, caddisflies; amphipods; snails;
important prey species for many fish; generally abundant; potential for high
biomass; sensitive to water quality impairment; large toxicity database)

° Freshwater Fish
(e.g., forage and predator species; potential for high biomass; sensitive to water
quality impairment; large toxicity database)

° Piscivorous Birds
(e.g., belted kingfisher; abundant; protected; preferentially consumes fish that
may bioaccumulate contaminants in aquatic environments)

[ Top Predators
(e.g., red fox; at greatest risk for contaminants that bioaccumulate and
biomagnify; substantial toxicity data available for closely related dogs)

2.4 Exposure Pathways

Exposure pathways indicate how ecological resources can co-occur or come in contact with
hazardous chemicals or materials such as contaminated water and sediments. Descriptions of
exposure pathways for ecological receptors are presented in the overall site conceptual
exposure model (Figure 1). Included in this figure are contaminant sources, fate and transport
processes, and exposure routes. Some of the ecological pathways shown in Figure 1 are
considered to be relatively minor, and not fully evaluated in this ERA. This ERA is focused on
the risks associated with the ingestion of and direct contact with COPCs that migrated into
creek sediments and surface water via groundwater inflow or overiand flow.
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2.5 Assessment and@easurement Endpoints

This section introduces, defines, and discusses appropriate assessment and measurement
endpoints for evaluating potential ecological effects.

-

2.5.1 Assessment Endpoints

Assessment endpoints identify the ecological values to be protected (e.g., abundance and
diversity of aquatic macroinvertebrates or fish). Assessment endpoints are directly related to
ERA-related remedial action goals and objectives determined for this site. Appropriate
assessment endpoints are developed by risk assessors and often consider guidance from
relevant regulatory agencies. ERA-related remedial action goals and objectives for this site
have not been determined, but are likely to include, for example, the maintenance of a
reasonably (given the current constraints) healthy and diverse aquatic ecosystem in the creek
adjacent to Area 7. Reasonabie site-specific remedial action goals and objectives are assumed
and preliminarily used to define appropriate assessment endpoints for this ERA.

Assessment endpoints generally consider ecological relevance, regulatory concems, societal
values, and susceptibility to identified site-specific stressors. For this site, an example of an
appropriate assessment endpoints is the abundance and diversity of benthic
macroinvertebrates in the creek adjacent to the site. This assessment endpoints is directly or
indirectly related to the remedial action goals and objectives assumed for this site. Risk
managers may choose to modify remedial action goals and objectives at some time because of
concemns (e.g., technological or financial) outside the domain of risk assessment. Assessment
endpoints for this ERA are included in Table 4.

2.5.2 Measurement Endpoints

Assessment endpoints are often difficult to measure or evaluate directly. For example, we
cannot predict with certainty the critical concentration of a toxicant in surface water and
sediment that allows survival and successful reproduction of ecologically important benthic
invertebrates in the creek near the site. Such critical concentrations are site-specific and
depend on many factors, including the requirements and sensitivities of prey species, chemical
interactions (i.e., synergistic, antagonistic, or additive), and the physical and chemical
characteristics of the creek (e.g., streambed particle size, sediment organic carbon content,
dissolved organic carbon concentration in surface water, temperature, dissolved oxygen,
streambank and instream cover, etc.).

Measurement endpoints are used in cases where assessment endpoints cannot be directly
measured or evaluated. Measurement endpoints are quantitative expressions of observed or
measured biological responses to stressors relevant to selected assessment endpoints. For
example, an abundant and diverse macroinvertebrate population (an assessment endpoint) can
be evaluated using aquatic toxicity data (measurement endpoints) derived from appropriate
laboratory tests. As a specific example, concentrations of dieldrin in creek water can be
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compared to dieldrin concentrations laboratory test water that resulted in observed ecologically
significant effects to sensitive and relevant test species. For this ERA, ecologically significant
effects are defined as these affecting survival, growth, or reproduction. The example described
above expresses the relationship between a relevant measurement endpoint (chronic effects
concentration of dieldrin in surface water) that is directly related to the assessment endpoints of
fish or invertebrate abundance and reproduction. Measurement endpoints selected for this
ERA, presented in Table 4, are based on information from appropriate aquatic ecology or
toxicology studies or databases (e.g., data summarized in EPA water quality criteria
documents).

Table 4
ERA-Related Goals and Objectives - Major Assessment and Measurement Endpoints
Potential Era-related Remedial Major Assessment Examples of Data Types That May Be Used
Action Objectives Endpoints As Measurement Endpoints
Maintain surface water quality Macroinvertebrate | Toxicity of COPCs in surface water to aquatic
related to COPCs to meet water and fish macroinvertebrates and fish - based on
quality criteria or appropriate risk- abundance and media-specific, chemical-specific, and receptor-
based levels diversity specific toxicity data; compearisons to criteria,
standards, and recommended threshoid
concentrations for surface water
Prevent exposure of aquatic Macroinvertebrate | Toxicity of COPCs in sediments to benthic aquatic
species to instream sediments and fish macroinvertebrates and fish - based on media-
having chemical contaminant asbundance and specific, chemical-specific, and receptor-specific
concenirations in excess of risk- diversity toxicity data; comparisons to recommended
based or other relevant levels threshold concentrations for aquatic sediments
Prevent exposure of consumers of | Abundance and Bioaccumulation potential of COPCs in sediments
aquatic and semi-aquatic to prey diversity of upper and water to potential prey species - based on
species having chemical trophic level comparisons of dose calculations to recommended
contaminant concentrations in predators thresholds to prevent sublethal effects in predator
excess of risk-based or other species
relevant levels

3.0 Analysis Phase

This phase of the ERA analyzes exposure data (Exposure Assessment) and effects data
(Effects Assessment) for the major chemical stressors and representative receptors previously
identified in Problem Formulation.

3.1 Ecological Exposure Assessment

Exposure Assessment summarizes and evaluates available exposure data, including exposure-
related data on potential ecological receptors or receptor groups. The primary output of
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exposure assessment is an exposure profile that presents the magnitude (e.g., concentration)
and distribution (e.g., in surface water and sediment) of stressors to which ecological receptors
may be exposed. For this ERA, the primary stressors associated with one or more types of
media include volatile organics, phthalates, PAHs, pesticides, and PCBs. Exposure profiles for
these stressors serve as input into the final stage of risk assessment, Risk Characterization.

3.1.1 Exposure Profiles

Exposure Profiles describe the magnitude and distribution of stressors identified in the Problem
Formulation phase. Exposure concentration data are presented in Table 1, while general
exposure information is presented in Tables 5 for the chemical stressors on which this ERA is
focused.

Exposure Profiles - Chemical Stressors

Table 1 includes media-specific concentrations for the initial COPCs. Recently collected data
considered useable for risk assessment purposes are used to describe the magnitude and
distribution of chemical contaminants in the site environment. Although no single concentration
value can truly represent the variability of chemical concentrations measured in each media of
concem, the upper 95th confidence limit of the arithmetic mean value (U95) probably best
represents a reasonable maximum concentration to which receptors may be exposed. Where
sufficient data have been collected, the U95 is often used to represent the true mean value.
Support for using U95 values is found in recent EPA guidance (1992b) for calculating values
that are most representative of actual chemical concentrations in environmental media to which
human or ecological receptors may be exposed. This guidance states, however, that
calculation of U95 values are appropriate only when sufficient data (i.e., at least 20 to 30
samples) are available. In this particular case, insufficient data have been collected from each
individual sampling location to allow appropriate use of U95 calculations—-U95 values commonly
exceed maximum values where data are limited.

Where chemical concentration data are limited, it is common and accepted practice to use
either the arithmetic mean or the maximum detected concentration to represent exposure point
concentrations. This ERA uses maximum detected concentration to screen COPCs and to
evaluate risks. Although the use of maximums for risk estimation appears conservative, this
approach is unlikely to greatly overestimate reasonable maximum exposures because the
maximum detected value is based on only a few samples that may not represent the actual
range of concentrations to which receptors may be exposed.

Table 5
General Exposure Data for Representative Ecologlcal Receptor Groups
REPRESENTATIVE PRIMARY PRIMARY POTENTIAL EXPOSURE
RECEPTOR GROUP STRESSOR ROUTES / PROCESSES

Aquatic Macroinvertebrates | Contaminated SW and SED SW contact and ingestion
(e.g., mayfly and midge Ingestion of contaminated prey
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Table 5
General Exposure Data for Rgresentative Ecol_oglcal Receptor Groups
REPRESENTATIVE PRIMARY PRIMARY POTENTIAL EXPOSURE
RECEPTOR GROUP STRESSOR ROUTES / PROCESSES
1 larvae) SED/pore water contact and ingestion
Freshwater Fish Contaminated SW and SED SW contact and ingestion,
Ingestion of contaminated prey
SED/pore water contact and ingestion
Piscivorous Birds Contaminated Prey ingestion of contaminated prey (primarily fish)
(e.g.. belted kingfisher) fish)
Top Predators Contaminated Invertebrate/ Ingestion of contaminated aquatic, semi-
(e.g., red fox) Vertebrate Prey aquatic, and terrestrial prey
SW = Surface Water B
SED = Sediment
P - Potenti ical R tors

Exposure-related information for each of the representative groups of organisms previously
identified as potential receptors for this ERA are described in this section. These descriptions
are based on likely exposure scenarios preliminarily identified in the Problem Formulation
phase of the ERA. These preliminary exposure scenarios are refined here for the major
representative receptor groups previously identified. The receptor groups represent species or
other taxa with reasonable potential to be exposed to site-related stressors. Exposure
scenarios are simplified descriptions of how potential receptors or representative receptor
groups may come in contact with previously identified stressors.

Maijor exposure pathways for many organisms include direct contact with and ingestion of
contaminated media and/or prey. Consumption of contaminated prey is generally estimated
using daily intake rates for representative animals. Such rates are most appropriately
calculated using site-specific data (e.g., contaminant concentrations in food items and dietary
composition). Site-specific input parameters for deriving daily intake rates for terrestrial animals
are, however, unavailable for this ERA. Critical dietary threshold values for terrestrial wildlife
species are therefore used to evaluate dietary exposures in this ERA, and these values are
based on appropriate literature values, such as those presented in EPA's Wildlife Exposure
Factors Handbook (1993) and in EPA toxicity databases. Exposure scenarios for
representative aquatic and semi-aquatic animals, piscivorous birds, and upper trophic level
terrestrial predators are discussed below.

3.1.2 Exposure Scenarios

Although several potential exposure scenarios can be identified for ecological receptors, it is
most appropriate to focus the assessment on critical exposure scenarios or those most likely to
contribute to risk. This ERA is focused on the most critical exposure scenarios identified in the
site conceptual model. For example, the air pathway (i.e., inhalation of potentially contaminated
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air) is rarely considered significant for ecological receptors, and ecotoxicity data based on
inhalation are unavailable. This pathway is therefore not usually assessed in an ERA. Critical
exposure scenarios identified for this ERA are discussed below.

Aquatic osures

The primary site-related risks for aquatic organisms are likely to be from direct contact with and
ingestion of contaminated surface water if and where surface water COPC concentrations are
elevated. In addition, ingestion of sediment and sediment pore (interstitial) water with elevated
COPCs poses risks to benthic and to a lesser extent water-column biota where such media are
contaminated. In addition, aquatic organisms that occupy upper trophic levels (e.g., predatory
fish) can be adversely affected by ingesting prey that have accumulated contaminants. This is
of most concem for chemicals that readily bioaccumulate, such as 4,4'-DDD, 4,4'-DDE, Aroclor
1254, etc. The relative contribution from each exposure media type (surface water, sediment,
interstitial water, and prey) to overall aquatic exposure cannot, however, be reliably determined
for most aquatic organisms because data describing the variability in factors that can affect total
exposure are lacking. These factors can include intraspecific and interspecific differences in life
stage, season, diet, ingestion rate, specific habitat, etc.

This assessment evaluates risks to aquatic biota by comparing recently measured COPC
concentrations in surface water and sediments to media-specific criteria, such as chronic
ambient water quality criteria (AWQC) and No Observed Adverse Effects Concentrations
(NOAECSs) derived experimentally or estimated from other critical effects concentrations (e.g.,
Lowest Observed Adverse Effects Concentrations or LOAECS) for appropriate species. Effects
data are discussed in a following section.

Terrestrial

This ERA is focused on chemical contaminants in surface water, sediments, and potentially on
aquatic and semi-aquatic biota that may have accumulated COPCs. Terrestrial exposures of
concem are therefore limited to those associated with food chains/food webs that include
aquatic and semi-aquatic biota. Terrestrial consumers of aquatic and semi-aquatic biota (e.g.,
piscivorous birds, omnivorous predatory mammals) therefore serve as the primary focus with
regard to terrestrial exposures at this site. Such exposures are discussed below.

Exposures Via Food Chain Transfer

Certain chemicals that readily bioaccumulate differ in the likelihood and severity of adverse
effects and in exposure duration based on environmental persistence. Some of the COPCs
detected onsite are known to bioaccumulate following ingestion of contaminated surface water,
sediment, or prey. Bioconcentration factors (BCFs) or bioaccumulation factors (BAFs) are often
used to evaluate bioaccumulation potential. As stated previously, chemicals with BCFs less
300 are considered to have low bioaccumulation potential, while those with BCF between 300
and 1,000 have moderate potential to bioaccumulate. Chemicals with BCFs greater than 1,000
are of most concern with regard to potential bioaccumulation. Table 3 lists freshwater BCFs for
the primary COPCs detected onsite that are expected to bioaccumuiate. '
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Fourteen COPCs are identified as having significant potential to bioaccumulate, based on (1)
the screening level assessment of experimentally derived bioconcentration factors (BCFs)
greater than 1,000 (log BCF >3.0) or (2) estimated bioaccumulation potential based on log
octanol/water partition coefficient (Kow). The latter estimated BCFs are based on structure
activity relationships derived by Veith and Kosian (1982), presented in EPA 1988a. The
COPCs with the reasonable potential to bioaccumulate include the following:

4,.4'-DDD Benzo(a)pyrene Methoxychlor
4,4-DDE Benzo(b)fiuoranthene Pyrene
Aldrin Benzo(k)fluoranthene
Alpha chlordane Dieldrin
Aroclor 1254

Endrin ketone
Benzo(a)anthracene Endrin aldehyde

Some of these chemicals are known to biomagnify (i.e., accumulate to increasingly higher
concentrations in upper trophic level receptors). Organisms at the top of food webs/food chains
are at most risk from chemicals that biomagnify, such as 4,4-DDE and 4,4-DDD.
Biomagnification of endrin ketone/aldehyde is not as well documented. The BCFs for these
chemicals suggest, however, that bioaccumulation is likely. Limited data on methoxychior
suggests that this chiorinated pesticide is less likely to bioaccumuiate than other chiorinated
pesticides (EPA 1986).

Several high molecular weight PAHs are initially included in the list of COPCs with reasonable
potential to bioaccumulate. However, many vertebrates possess enzymes that metabolize
PAHSs, and bioaccumulation is therefore lower in these organisms than predicted by Kow.

Some invertebrates can also metabolize PAHSs, while others cannot (Eisler 1987). Compared to
PCBs and certain pesticides, PAHs are considered to have relatively lower potential for
bioaccumulation because of rapid metabolism by many ecological receptors.

Risks to upper trophic level organisms are therefore expected to be greatest from the COPCs
with the greatest potential to bioaccumulate and potentially biomagnify (4,4-DDD, 4,4-DDE,
aldrin, alpha chlordane, Aroclor 1254, dieldrin, endrin ketone, and endrin aldehyde). These
eight COPCs are evaluated in later sections for food chain/food web effects from
bioaccumulation.

3.1.3 Exposure Analysis

Information on distributions of stressors and relevant receptors are combined and summarized
in this section, and potential for exposure is discussed. For identified receptors or
representative groups of receptors, estimates of potential exposure consider the important

ecological parameters that can potentiate or modify exposure, such as habitat use and foraging
behavior. Exposure-related information for representative receptors are summarized below.

TOP PREDATORS

Red Fox (Vulpes vuipes)
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Red fox prefer habitats that provide both adequate cover and prey. The most suitable habitats
for red fox are fallow fields, cultivated fields, meadows, bushy fence fines, woody streams, and
low shrub cover adjacent to woodlands or water bodies (Baker 1983). Many of these habitats
are available on or near the site. Red fox construct burrows which are used as refuges and for
rearing young. The burrows are usually located in a well-drained area, however, red fox may
sometimes construct dens on river islands (Amold 1956). These burrows may extend ten to 30
feet below the ground surface (Baker 1983). Red fox are highly mobile, and forage extensively
when food is limited. The home range is dependent on topography, vegetation, and prey :
availability (Baker 1983). Typically, a home range area will be comprised of an adult pair, their
offspring, and occasionally a stray adult. The home range of red fox varies seasonally and by
gender. For adult males the annual average home range is about 700 hectares, while females
average only 96 hectares (EPA 1993). Red fox are nocturnal, and are active eight to 10 hours
per 24 hour day. Eighty percent of this time is spent traveling. Red fox are also capable of
swimming, which allow utilization of streams and rivers for food sources. In addition, red fox
are burrowing animals and therefore spend much of their time digging. Whether red fox can
detect and thus avoid chemical contaminants in surface soils or sediments is unknown. Red
fox are omnivores, but about 90 percent of the diet is of animal origin. The year-around
average diet of red fox in Missouri comprises about five percent plants, five percent
invertebrates, 50 percent mammals, 25 percent birds, and 15 percent mixed carrion and other
unspecified prey (EPA 1993).

PISCIVOROUS BIRD

Belted Kingfisher (Ceryle alcyon)
The belted kingfisher is medium-sized bird that eats primarily fish. Kingfishers typically are

found along rivers and streams where streamside vegetation is fairly open, allowing an
unobstructed view of the water. Kingfishers prefer to forage in clear waters and avoid those
that are turbid, feeding primarily on fish that swim near the surface in shallow water (EPA
1993). This species breeds over most of North America, and winters in most regions of the
continental U.S. (EPA 1993). During the coldest months, northern kingfishers migrate to
southern regions.

Foraging territory varies with season and food availability. In general, foraging territories range
from about one to two kilometers, shoreline length. From two to six pairs of kingfishers per 10
km of river shoreline have been recorded (EPA 1993).

AQUATIC PLANTS, MACROINVERTEBRATES, FISH

Most aquatic biota are continuously exposed to chemicals dissolved in surface water. They
may be additionally exposed to chemicals dissolved in sediment interstitial or pore water and to
chemicals bound to sediment particles. Fish are most at risk via ingestion of dissolved
chemicals and to a lesser extent from ingestion of contaminated sediment (incidental) and prey.
Prey ingestion is most critical for chemicals that bioconcentrate to a great degree, such as 4,4'-
DDD and Aroclor 1254. Aquatic invertebrates can be similarly exposed, and some filter-feeders
such as freshwater clams and mussels are known to bioaccumulate some chemicals very
rapidly and to high concentrations. PAHs can concentrate to a high degree in some filter
feeding organisms because many do not possess the enzymes that enable them to detoxify
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and metabolize PAHs. In contrast, many fish and other vertebrates can detoxify and
metabolize PAHSs to varying degrees. Aquatic macrophytes can take up dissolved chemicals
via root systems, and some single-celled algae can bind chemicals onto the cell surface without
taking the chemical into the cell.

3.1.4 Uncertainty Evaluation - Exposure Assessment

All exposure assessments have a degree of uncertainty due to necessary simplifications and
assumptions which must be made as part of the evaluation. Major sources of uncertainty in the
exposure assessment include the values used to represent the magnitude and distribution of
media-specific contamination. Obviously, all media cannot be sampled at all locations, and
data interpolation and/or extrapolation is necessary. it is believed, however, that sufficient
samples have been collected and appropriately analyzed to adequately describe the nature and
extent of chemical contamination at this site. The use of maximum detected COPC
concentrations because of the relatively small number of samples collected minimize the
chance that exposure concentrations are underestimated in this ERA. On the other hand,
exposure concentrations are unlikely to be significantly over-estimated because the maximum
detected concentration, based on a few samples, is unlikely to represent the actual maximum
exposure concentration to which ecological receptors may be exposed.

3.2 Ecological Effects Assessment

Effects Assessment includes an evaluation of data sources and data types, and presents
media-specific and stressor-specific ecological effects concentrations for the COPCs identified
for this site. These data serve as major components of stressor-response profiles, which
describe the relationship between ecological stressors and effects.

3.2.1 Evaluation of Effects Data

This section of the ERA describes and provides support for the sources and types of effects
data (e.g., toxicity data) selected for use in the ERA. Data sources and types are described on
a media-specific basis. Selected measurement endpoints or effects data are based on
relevance to the COPCs and receptors identified for this site. These data are directly applicable
to the previously identified assessment endpoints and to likely remedial action objectives for
this site. Some effects data are more relevant and useful than others. For example, effects
data are unavailable for certain COPCs or types of receptors associated with this site. In these
cases, the effects assessment is based on more general effects data available in the literature.
The use of non-specific or surrogate effects data increases the uncertainties in risk estimates
based on these data. Finally, site-specific bioaccumulation and toxicity data are unavailable for
this ERA. The effects assessment uses a weight-of-evidence approach where multiple data
sources are used to evaluate the most appropriate effects concentrations for estimating risk.
Effects concentrations that are substantially lower or higher than the majority of the available
data are not used because of the uncertainties associated with such data. This weight-of-
evidence approach is especially important where relevant site-specific data are lacking. The
availability of relevant and useful effects data is media specific, and effects data sources for
each media of concern are presented below.

O:\1B81IEPA1 1110\Eco_Risk\ERA_1.doc
March 19, 1999 ERA-18



!

EFFECTS DATA SOURCES
Surface Water

Acceptable and relevant effects data for many site-related COPCs detected in surface water
are available. The sources of such data are listed below. Most of the surface water toxicity
data used in this ERA are from Quality Criteria for Water (EPA 1986) and chemical-specific
Ambient Water Quality Criteria Documents developed by EPA. Also used are Polycyclic
Aromatic Hydrocarbon Hazards to Fish, Wildlife, and Invertebrates: A Synoptic Review (Eisler
1987), and Toxicological Benchmarks for Screening Potential Contaminants of Concem for
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao 1996).

Acute AWQC derived by EPA are used to assess potential for severe effects, based on
mortality endpoints and short-duration toxicity tests. Chronic AWQC are used to evaluate
potential for sublethal effects based on growth and reproduction endpoints and longer duration
exposures. AWQC are intended to protect 85 percent of aquatic species 99 percent of the
time. Therefore, maintaining exposure concentrations of contaminants below chronic AWQC
should protect most species most of the time. Chronic AWQC are therefore the preferred type
of effects data for surface water COPCs. Eisler (1987) summarizes available ecotoxicity data
for several important PAH contaminants for both aquatic and terrestrial species. Finally, Suter
and Tsao (1996) provide probably the most comprehensive summary of chemical-specific
ecotoxicological data for aquatic receptors.

Table 6 identifies specific data sources and selected measurement endpoints or effects data
from these sources, with adjustments as necessary to estimate safe concentrations or
concentrations at which adverse effects are unlikely for most species. This concentration is
commonly defined as the No Observed Adverse Effects Concentration or NOAEC. Where
surface water effects values are based on the lowest observed adverse effect concentration or
LOAEC for a particular species, these data are divided by 10 to estimate the NOAEC (LOAEC /
10 = NOAEC). This provides a level of safety for other non-tested species. Where effects
values are based on sublethal effects to the most sensitive species within a multi-species
database (e.g., AWQC or secondary chronic values), these data are not further adjusted or
divided. In these cases, the criterion or secondary chronic value is considered a threshold that,
if not exceeded, will protect most species most of the time. This is implied in the derivation of
AWQC, and there is no reason to apply additional safety factors to AWQC or secondary chronic
values if one assumes these values to be adequately protective of populations and
communities. The final effects values based on NOAECs or appropriate surrogates protective
of communities and populations (e.g., AWQC) are compared to exposure concentrations of
COPCs detected in site surface water to estimate risks.

Effects Data So S iment

Universally-accepted biological effects concentrations for most sediment contaminants have not
been developed for ecological receptors. In general, the most useful data on potential sediment
toxicity is obtained from site-specific studies using site sediments and resident or representative
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species. Site-specific sediment toxicity data are, however, unavailable for this ERA. The
evaluation of the potential toxicity associated with COPC contamination of onsite sediments is
based on the comparison of COPC concentrations in site area sediments to relevant data from
various sources. These sources include EPA sediment criteria, EPA-recommended or
proposed sediment thresholds, and site-specific sediment concentrations based on the
equilibrium partitioning (EP) approach recommended by EPA (Jones, Suter, and Hall 1997).
The EP approach uses literature-based input parameters (e.g., sediment/water partition
coefficients or Kps) and site-specific COPC concentrations in sediment. Other useful sediment
effects concentrations are available from Long and Morgan (1991) and Persaud et al. (1993).
Jones, Suter, and Hull (1997) presents a summary of relevant and useful ecotoxicity data for
sediment contaminants, and they include data from EPA, Long and Morgan, Persaud et al., and
others. This document provides the primary source of sediment toxicity data for this ERA.

Databases such as that of Long and Morgan (1991) have been established that describe the
co-occurrence of chemical contaminants and apparent biological effects, and others (e.g.,
Persaud et al. 1993) include interim criteria for contaminants in sediment. Although the data
presented in these more general databases are associated with certain limitations and
uncertainties, they can contribute useful information to the overall evaluation of potential
sediment toxicity using a weight-of-evidence approach. Such an approach is used in the
selection of appropriate effects concentrations for COPCs in sediment.

Table 6 includes selected measurement endpoint data or effects data for creek sediments
based on these data sources. Again, data based on single species LOAECS or similar values
are adjusted to estimate safe or no effects concentrations based on estimated NOAECs. As for
surface water effects values, sediment effects values based on sublethal effects in the most
sensitive species within a multi-species database are not further adjusted. These data (e.g.,
low effect thresholds or values based on AWQC and EP) are considered protective of most
species most of the time without further adjustment.

3.2.2 Stressor-Response Profiles

Chemical Stressors

Stressor-response profiles for chemical stressors (Table 6) present critical effects data for
relevant ecological receptors or appropriate surrogate species that may be exposed to COPCs
at this site.  These profiles include information on the lethal and sublethal effects that may be
exhibited by exposed organisms correlated to media-specific threshold concentrations of the
COPCs.

There is not equal confidence in or universal acceptability of the effects concentrations
presented in Table 6. Sources of ecological effects data were ranked for useability in the ERA.

Data were taken from a second or third ranked source only if primary data sources were
incomplete for a particular COPC. Sources or types of surface water effects concentrations
used in Table 6 are listed below, in order of preference.

] EPA chronic national ambient water quality criterion (EPA)
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(Assumes protection of 95% of aquatic species 99% of the time)

Secondary chronic vaiue derived by Suter and Tsao (1996)
(Serves as surrogate for AWQC, and assumes similar level of protection)

Estimated NOAEC based on LCs, estimated from chemical structure/activity
relationships (SARs) presented in EPA 1988a.
(LC,/10 estimates LC, or effects threshold; effects threshold/10 estimates
NOAEC)

Sources or types of sediment effects concentrations presented in Table 6 are listed below, in
order of preference.

Organic COPCs in Sediment

EPA chronic sediment criteria or proposed or recommended sediment threshold
concentrations

Sediment effects concentrations based on equilibrium partitioning (EqP) approach as
recommended by EPA
(these values are based on water quality benchmarks (e.g., EPA AWQC,
secondary chronic values, or estimated NOAECSs), log octonal/water partition
coefficients (log Kow), and an assumed site total organic carbon (TOC)
concentration of 1%)

Low Effects Level (LEL) derived by the Ontario Ministry of the Environment for
freshwater sediments (Persaud et al. 1993 in Jones, Suter, and Hall 1997)

Threshold effects concentration derived by the Florida Department of Environmental

Protection for marine and estuarine sediments (in Jones, Suter, and Hall 1997)
(used for chrysene and pyrene only; assumes that toxicity in freshwater is not
significantly different than that of saltwater or estuarine environments)

Table 6
Selected Effects Concentrations for COPCs in Surface Water and Sediment

Chemical Exposure Effects Concentration / Reference
Media Effects Description

1,2-dichloropropane SED 701 ug/kg based on estimated aquatic | EPA 1988a and Jones, Suter,

L.C50 (43,000 uglL) / 100 to estimate and Hall 1997
NOAEC (430 ugl) and EqP (log
Kow=2.25, TOC=1%)

1,2-dichloroethene (total)

1.1-dichloroethane sw 47 uglL. secondary chronic value Suter and Tsao 1996
SwW

590 ug/L secondary chronic value Suter and Tsao 1998

O:\1681IEPA\11110\Eco_RisK\ERA_1.doc
March 19, 1999 ERA-21




Table 6

Selected Effects Concentrations for COPCs in Surface Water and Sediment

Chemical Exposure Effects Concentration / Reference
Media Effects Description
1,1-dichioroethene sw 25 ug/L secondary chronic value Suter and Tsao 1996
1.1,1-trichloroethane Sw 11 ugl/L secondary chronic value Suter and Tsao 1996
44-DDD SED 110 ug/kg secondary chronic value Jones, Suter, and Hall 1997
4.4'-DDE SED 110 ug/kg based on secondary chronic | Jones, Suter, and Hall 1997
value for 4,4'-DDD
4-nitrophenol Sw 300 ug/L secondary chronic value Suter and Tsao 1996
Aldrin SED 2 ug/kg Ontario MOE LEL Jones, Suter, and Hall 1997
Alpha BHC SW 2.2 uglL secondary chronic value Suter and Tsao 1996
Alpha chiordane SED 2800 ug/kg EPA chronic criterion Jones, Suter, and Hall 1997
Aroclor 1254 SED 810 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Benzo(a)anthracene SED 110 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Benzo(a)pyrene SED 140 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Benzo(b)fiuoranthene SED 6200 ug/kg based on secondary clvonic | Jones, Suter, and Hall 1997
sediment benchmark of 6200 ug/kg for
fluoranthene
Benzo{k)fluoranthene SED 6200 ug/kg based on secondary chronic | Jones, Suter, and Hall 1997
sediment benchmark of 6200 ug/kg for
fluoranthene
Bis(2-ethylhexyl)phthalate SED 890,000 ug/kg secondary chronic value | Jones, Suter, and Hall 1997
Chloroethane Sw 1630 ug/L estimated from M.W. (64.5), EPA 1988a
log Kow (1.43), based on 96-hr fish LC50
/100 to estimate NOAEC
Chrysene SED 108 ug/kg based on threshold effects Jones, Suter, and Hall 1897
level from Florida Deparstment of
Environmental Protection
Detta BHC SED 120 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Dieidrin SW 0.062 ug/L. EPA chronic criterion Suter and Tsao 1996
SED 110 ug/kg EPA proposed sediment Jones, Suter, and Hall 1997
quality criterion
Diethyiphthalate SW 210 ug/L secondary chronic value Suter and Tsao 1998
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Table 6
Selected Effects Concentrations for COPCs in Surface Water and Sediment
Chemical Exposure Effects Concentration / Reference
Media Effects Description
Endosulfan i SW 0.051 ug/L. secondary chronic vakie Suter and Tsao 1996
SED 5.5 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Endrin ketone sw 0.061 ug/L EPA chronic criterion for Suter and Tsao 1996
endrin
Endrin aldehyde sSw 0.061 ug/L. EPA chronic criterion for Suter and Tsao 1996
endrin
Fluoranthene SED 6200 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Gamma BHC (Lindane) SwW 0.08 ug/. EPA chronic criterion Suter and Tsao 1996
Methoxychior SED 19 ug/kg secondary chronic value Jones, Suter, and Hall 1997
Phenanthrene SED 1800 ug/kg EPA chronic criterion Jones, Suter, and Hall 1997
Pyrene sw 3 ugl/L estimated from M.W. (202), log EPA 1988a and EPA 1980b
Kow (7.68), based on 14-d fish LC50 :
/100 to estimate NOAEC Jones, Suter, and Hall 1997
SED 153 ug/kg based on threshold effects
level from Florida Department of
Environmental Protection
Trichloroethene sSw 47 ugll. secondary chronic value Suter and Tsao 1996

SW = Surface Water
SED = Sediment (all sediment effects concentrations assume 1% TOC)

3.2.3 Uncertainty Evaluation - Effects Assessment

In this section, the major sources of uncertainty in the effects analysis are identified and their
potential impact on the ERA is evaluated. Media-specific toxicity data used in this ERA to
describe the potential effects to ecological receptors are probably the primary source of
uncertainty in the effects analysis. Extrapolations are often used to relate measurement
endpoints (e.g., lethal concentrations or LC,, values) to assessment endpoints (e.g.,
macroinvertebrate abundance) or to relate one measurement endpoint (e.g., LCs) to another
(NOAEC). Extrapolations between taxa (e.g., species to species), between chemicals (e.g.,
based on similar structure), or between responses (e.g., lethal to sublethal) are commonly used
where specific data are limited or lacking. The use of these types of extrapolation, however,
increase uncertainty in risk assessment. The use of extrapolated data is therefore limited as
much as possible in this ERA. In only a few cases are extrapolations between chemicals or
responses made. In these cases, where toxicity data are lacking for a particular COPC, toxicity
data from similar chemicals were reviewed and the most appropriate value was selected from
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those available. Appropriateness was based on relative consistency with values from other
sources and on best professional judgement.

Toxicity data that provide the basis for the majority of accepted effects thresholds are based on
effects experienced by individual organisms under controlled laboratory conditions. There is
therefore concem with the applicability of these data to reflect or predict population-level or
community-level effects in the field. Adequate field data are lacking for most chemical stressors
and receptor species, and laboratory-based data are therefore used and accepted in most
cases to estimate effects in the field. Effects to individuals in the laboratory may or may not be
representative of effects that may be seen in populations and communities in the field.

Effects data for surface water and sediment contaminants are considered to be associated with
low to moderate uncertainty, respectively. There is considerably more uncertainty in the data
used to evaluate the potential toxicity of contaminated sediments because ecotoxicity data for
sediments are not as universally accepted or available as are ecotoxicity data for surface water.

The lack of relevant site-specific toxicity data increases uncertainty in this ERA to some degree.

However, the availability of (1) site-specific COPC concentrations in multiple exposure media
and locations, and (2) rélevant and acceptable toxicity data for most COPCs, minimize these
uncertainties to where they are unlikely to affect the outcome of the ERA.

Because site-specific effects or biological data are for the most part unavailable, a weight-of-
evidence approach is used to assess potential for ecological effects. The weight-of-evidence
approach used in this ERA, which relies on ecological effects data from a large variety of
appropriate and relevant data sources, decreases the overall uncertainty compared to
assessments based on only one or a few data sources.

4.0 Risk Characterization

Risk characterization integrates exposure data (e.g., COPC concentrations in surface water)
and effects data (e.g., the maximum concentration of a COPC in laboratory water associated
with no adverse effects in exposed organisms) to estimate risks. Risks for ecological receptors
are assessed in this ERA on a media-specific basis. There is no appropriate method for
combining ecological risks from multiple exposure sources because the relative contribution to
total risk from each source (e.g., surface water, sediment, soil, ingested prey) is unknown.
Also, the relative risk contribution from each source and for each species probably varies both
spatially and temporally, primarily as seasonal migratory and dietary habits change. :

4.1 Media-Specific Risks from Chemical Stressors

A large variety of chemical contaminants have been detected in onsite media, and this ERA is
focused on assessing the risks from COPC exposures via direct contact with and ingestion of
surface water (aquatic receptors) and direct contact with streambed sediment (aquatic
receptors). Also of concemn for COPCs that readily bioaccumulate is ingestion of contaminated
food items. Numeric risk estimates are presented for COPCs in surface water and sediments
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based on site-wide data. Data from all locations within a media type are combined, and the
maximum values are based on the combined data set.

Risk estimates are based on the ratio of maximum and minimum detected COPC
concentrations to selected effects concentrations. These tables therefore depict both
reasonable "worst-case” risk estimates based on maximum detected COPC concentrations and
lower limit risk estimates based on the minimum of detected COPC concentrations. Risks
actually experienced by exposed local ecological receptors probably range between these two
values, but are likely to vary spatially, temporally, and between receptor species. The risk
estimates in these tables are listed in order of highest to lowest risk, based on the maximum
risk estimates.

Risk estimates based on simple quotients or ratios of a single exposure concentration (e.g.,
maximum detected) to a single effects concentration (e.g., NOAEC) such as those included in
the following tables are best interpreted in the context of *relative risk®. That is, the numeric
values are in themselves associated with considerable uncertainties, but the relative differences
between risk estimates are useful for focusing on the major contributors to ecological risk.
Ratios below 1.0 indicate little or no likelihood of adverse effects to exposed receptors, while
higher ratios generally suggest greater likefihood of unacceptable risk. Higher risk estimates
are not necessarily associated with severity of adverse effects. Potentially significant ecological
risks (i.e., those >1.0) are identified in the tables by bold type.

4.1.1 Risks from COPCs in Surface Water (Direct Contact)

Table 7 presents the risk estimates for COPCs detected in surface water. With the exception of
1,1,1-trichloroethane, all ecological COPCs in surface water are associated with maximum risk
estimates less than 1.0. The maximum risk estimate for 1,1,1-trichloroethane (3.3) is also of
relatively minor concern because (1) the value is based on the maximum detected
concentration, and (2) the risk estimate only slightly exceeds the 1.0 threshold. COPCs in
surface water, with the possible exception of 1,1,1-trichloroethane, are therefore considered to
be negligible contributors to potential ecological effects in surface water at the site.

Table 7
Risks from COPCs in Surface Water
COPC Effects Minimum Maximum Minimum Maximum
Concentration Det. Conc. Det. Conc. Risk Risk
uglL ugh. uglL
1,1,1-trichloroethane 1 7 36 06 33
Pyrene 3 2 20 05 09
1,1-dichioroethane 47 23 30 05 06
1,2-dichloroethene (total) 590 31 54 0.1 0.1
Endosulfan Il 0.051 0.002 0.0037 00 0.1
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Table 7
Risks from COPCs in Surface Water
COPC Effects Minimum Maximum Minimum Maximum

Concentration Det. Conc. Det. Conc. Risk Risk

uph. ugh ugh
Alpha BHC 22 0.0012 0.0012 0.0 0.0
Chilorosthane 1630 10 10 0.0 0.0
Dieldrin 0.062 0.00086 0.00086 0.0 0.0
Diethyiphthalate 210 2 2 0.0 0.0
4-nitrophenol 300 2 2 0.0 0.0
Endrin ketone 0.081 0.0023 0.0024 0.0 0.0
Endrin aldehyde 0.081 0.0022 0.0026 0.0 0.0
Gamma BHC (Lindane) 0.08 0.001 0.001 0.0 0.0
1,1-dichioroethens 25 1 1 0.0 0.0
Trichlorosthene 47 1 1 0.0 0.0

4.1.2 Risks from COPCs in Sediment

Table 8 presents the risk estimates for COPCs detected in sediment. Three of the 19 COPCs
detected in sediment are associated with maximum risk estimates greater than the 1.0
threshold. These are benzo(a)anthracene (6.1), methoxychlor (3.4), and chrysene (2.5).
Maximum risk estimates for dieldrin (0.9) and pyrene (0.9) both approach but do not exceed
the 1.0 threshold for significant risk. None of the COPCs detected in sediment greatly exceed
the 1.0 threshold, suggesting relatively low potential for adverse effects from these COPCs.
The cumulative risks from the three COPCs with maximum risk estimates greater than 1.0,
along with those contributed by dieldrin and pyrene, may be ecologically significant. Assuming
additivity, the total risk of all sediment COPCs remains quite low. In general, risk estimates are
evaluated as <1.0 indicating no risk, 1.0 to 10 indicating low risk, 10 to 100 indicating moderate
risk, and >100 indicating high risk. Maximum risk estimates for all other COPCs in sediment
are sufficiently below the 1.0 threshold to suggest little potential for adverse ecological effects.

Table 8
Risks from COPCs in Sediment
COPC Effects Minimum Maximum Minimum Maximum
Concentration Det. Conc. Det. Conc. Risk Risk
ug/kg ug/kg ug/g
Benzo(a)anthracene 110 as 230 03 61
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Table 8
Risks from COPCs in Sediment
COPC Effects Minimum Maximum Minimum Maximum
Concentration Det. Conc. Det. Conc. Risk Risk
ug/kg ug/kg ug/kg
Methoxychlor 19 0.76 64 0.0 34
Chrysene 108 44 270 0.4 25
Pyrene 153 42 140 0.3 0.9
Dieldrin 110 0.21 04 0.5 0.9
Benzo(a)pyrene 140 54 54 04 04
Aldrin 2 0.37 0.37 0.2 0.2
Aroclor 1254 810 23 56 0.0 0.1
Benzo(b)fluoranthene 6200 94 510 0.0 0.1
Benzo(k)fluoranthene 6200 298 540 0.0 0.1
Phenanthrene 1800 56 240 0.0 0.1
Fluoranthene 6200 92 590 0.0 0.1
Endosulfan IL 55 0.3 0.31 0.1 0.1
Bis(2-ethylhexyf)phthalate 890,000 140 430 0.0 0.0
Delta BHC 120 0.29 1.2 0.0 0.0
4,4-DDE 110 0.22 0.4 0.0 0.0
4,4-DDD 110 0.37 1.8 0.0 0.0
Alpha chiordane 2800 0.21 0.53 0.0 00
1,2-dichloropropane 701 2 13 0.0 0.0

4.1.3 Risks from COPCs in Food Items (ingestion)

As discussed previously, a subset of six ecological COPCs are selected for a more extensive
assessment of potential to adversely affect food chains or upper trophic level organisms.

These nine COPCs (4,4'-DDD, 4,4'-DDE, aldrin, alpha chlordane, Aroclor 1254, dieldrin, endrin
ketone, and endrin aldehyde), have potential to bioaccumulate to a greater degree than other
ecological COPCs, based primarily on experimental bioconcentration factors (BCFs). BCFs are
a function of chemical structure and characteristics, receptor characteristics, and exposure
duration. Most organic COPCs that readily accumulate in biological tissues are lipophilic
(attracted to fatty tissues). These COPCs generally do not bioaccumulate in plants to the same
degree that they can in the fatty tissues of animals.
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Risks to consumers of onsite animal prey from these COPCs will vary significantly depending
on receptor species, season, exposure source and location, as well as numerous other factors.
Risks to consumers from bioconcentratable COPCs are therefore based on representative
species and reasonable worst-case exposure assumptions.

Representative receptors for this analysis are belted kingfisher, representing piscivorous birds,
and red fox, a representative top predator. Exposure assumptions are based on EPA guidance
and site-specific considerations. EPA and other guidance generally recommend conservative
or potentially over-protective assumptions regarding food web models or dose calculations.
These conservative assumptions have been incorporated into the analysis presented here. The
uncertainties in exposure-related assumptions can be greatly reduced by the inclusion of site-
specific biological data such as the concentrations of bioconcentratable COPCs in onsite prey
species. Such data are not, however, available for this ERA.

This analysis therefore uses a simple food chain model to estimate the maximum daily dose of
bioconcentratable COPCs that representative site receptors may receive. This model is based
on the standard dose equations recommended by EPA. The equation used for this analysis is
modified from equations recommended by EPA (1993) and is presented below.

MDD jec = [SUM (Crong * DF * NIRgoq )+ (NIR )] * SFF

where MDD, = Maximum Daily Dose (potential) - (mg/kg/d)
~ Cupea = COPC Concentration in food item (mg/kg)
DF = Dietary Fraction (0-1.0)
NIR,s = Normalized Food Ingestion Rate (kg/kg body wt./d)
NIR. .« = Normalized Water Ingestion Rate (L/kg body wt./day)
SFF = Site Foraging Frequency (0-1.0)
NIR = Normalized Ingestion Rate
(Ingestion Rate (kg/d) / Body Weight (kg))

This is considered a screening-level dose assessment because it is based on the maximum
site-wide COPC concentrations in sediment and surface water. This approach is conservative
because it uses maximum rather than average COPC concentrations and assumes that
potentially exposed receptors consume food items and water from the most contaminated
sources without dilution with uncontaminated or less contaminated food and water. Itis
assumed that COPCs for which MDD, values are below chronic effects threshold
concentrations or recommended safe concentrations have low likelihood of adverse food chain
or food web effects.

Equation input parameters such as food ingestion rate, water intake rate, dietary composition,
body weight, etc. for the two representative organisms (belted kingfisher and red fox) are taken
from Exposure Factors Handbook (EPA 1993). Where multiple values are presented, the
average is used. BCFs are taken from EPA water quality criteria documents if available or
estimated from Kow using structure/activity relationships presented in EPA 1988a.
Bioaccumulation factors (BAFs), which include both food and water intake, are estimated from
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literature-based BCFs (which include water uptake only) and from site-specific or predicted
sediment/water partition factors using equilibrium partitioning. The dose calculations presented
in Table 9 include bethvintake of drinking water and prey items, based on maximum detected
COPC concentrations in surface water and sediment.

MDD, values are derived and presented in Table 9 for each of the nine COPCs that are highly
bioconcentratable. These values are compared to chronic effects threshold concentrations
(mg/kg/d) or recommended safe concentrations (mg/kg/d) for the representative ecological

receptors. Effects data are based on sublethal effects in test organisms related to

representative receptors. For example, effects data for red fox are based primarily on
laboratory data for dogs, while kingfisher data are based on toxicity resuits from other bird
species such as quail and mallard duck. The uncertainties associated with these extrapolations
are offset to some degree by the use of conservative assumptions. The dose calculations
therefore probably overestimate rather than under-estimate dose-related risks for the
representative receptor groups.

Sublethal effects data for test organisms are adjusted for the body weights and ingestion rates
of representative receptors. Also, most laboratory effects data for birds and mammals are
based on COPC concentrations in the diet (mg/kg diet), and these values are adjusted for
ingestion rates and body weights to derive daily dose values (mg/kg/d).

Maximum Daily Dose (mg/kg/d) Calculations for

Table 9

Selected COPCs and Ecological Receptors

Calculated DDD DDE Aroclor Dieldrin Endrin Endrin Alpha
Dose / Limit 1254 Aldrin Ketone Aldehyde | Chiordane
Belted . 0.0001 0.0000 0.0019 0.0046 0.0030 0.0033 0.0000
Kingfisher
dose
Belted 40 16 16.6 0.40 0.83 0.83 0.25
Kingfisher | mallard duck |est. from DDT| mallard duck| sparrow quail, reduced; (est. from |} rec. dietary
dose limit Fra! LcsmoJ oral LC50/100] LD50/100 egg endrin) | fimit for birds
(mg/kg/d) production
(est. from
endrin)
Red Fox 0.0000 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
dose
Red Fox 20 05 0.0143 02 0.1 0.1 0.075
dose limit W corte: from DDT| rec. daily | reproductive dog, (est. from | NOAEL dog
(mg/kg/d) atrophy LDsg/100 | dietary limit effects increased endrin)
for dogs in raccoon [liver size (est.
from endrin)
L
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The results of the screening level dose calculations reveal little likelihood of significant adverse
effects to upper trophic leve! organisms from onsite or near-site exposures to 4,4'-DDD, 4,4'-
DDE, aldrin, alpha chlordane, Aroclor 1254, dieldrin, endrin ketone, and endrin aldehyde. In no
case does the maximum calculated dose for representative piscivorous birds and top
mammalian predators exceed recommended or critical dietary thresholds for relevant species.

4.2 Uncertainty Evaluation - Risk Characterization

By definition, uncertainties in risk characterization are influenced by uncertainties in exposure
assessment and effects assessment. Uncertainties in exposure assessment are considered to
be minimized by the extensive recent sampling and analysis of surface water and sediment.
Descriptions of the magnitude and distribution of COPCs within the site are considered to be
reasonably representative of actual conditions to which ecological receptors may be exposed.

Effects data can also contribute to overall uncertainty in risk characterization. At one extreme,
for example, there are no toxicologically-based effects data for certain COPCs in sediment,
hence there is a high degree of uncertainty associated with these chemicals. At the other
extreme, effects data from multiple sources are available for many COPCs in surface water.
There is obviously more confidence in risk estimates based on highly certain effects data
compared to risk estimates based on data extrapolated from other related species, other
chemicals, or estimated toxicological data based soley on chemical structure or properties.

Another source of uncertainty is the simple food web model used to assess food web impacts
or impacts due to ingestion of prey contaminated with one or more of the COPCs previously
identified as highly bioconcentratable. All models, including simplified modeis such as the one
used in this ERA to evaluate bioaccumulation in upper trophic level predators, are associated
with uncertainty. In general, more complex models have greater potential to introduce
unacceptabie levels of uncertainty unless critical and specific information on input parameters
are available. For example, aquatic food web models have been established that calculate
biomagnification factors (BMFs) for organic contaminants from exposure media through all
maijor trophic levels to top predators. These models often require the use and evaluation of
input parameters that are currently unknown, such as contaminant depuration rates for a
particular species. Often, values for other species or even other chemicals are used to
represent the required input parameter. These models are often sensitive to slight differences
in input parameter values, and resuits can therefore be highly uncertain. The uncertainty in
resulting BMF estimations for higher trophic level organisms are also magnified because the
model is based on addition and multiplication of values from lower trophic levels. For these
reasons, complex computer-based food chain models are not considered appropriate for this
assessment.

Where potential levels of uncertainty could adversely affect the results of the assessment,
conservative approaches were taken that may result in over-protection of some local species.
For example, many simple food chain models commonly predict, largely as a result of home
range estimates, fittle or no risk to top predators from ingestion of contaminated prey. The site
foraging factor (SFF) calculated from large home range estimates can therefore "drive” the
model output (i.e., the daily dose) for certain potentially important species. As discussed
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above, the foraging behavior of individual organisms and even populations are sufficiently
unknown to warrant a more conservative or protective approach. To err on the side of over-
protection is considered prudent and, in fact, follows regulatory guidance. This ERA therefore
uses a SFF of 1.0 for all receptors, based on the assumption that (1) all foraging takes place
onsite (a reasonable assumption for most representative species) and (2) all foraging takes
place at contaminated areas (a very conservative assumption for estimating *worst case®
scenarios).

Another potentially significant cause of uncertainty in the food web model is the variability of
values associated with certain input parameters to the model. Averaging the range of available
values (e.g., body weights, intake rates, etc.) is expected to limit uncertainty to an acceptable
degree in most cases. For example, there is reasonable concurrence by investigators on input
parameters such as body weights and intake rates. In contrast, there is greater variability in
literature values for BCFs and, to a lesser degree dietary fractions. These values are therefore
more uncertain. Finally, LOAECs, criteria, and recommended limits are based on national
databases or are intended to protect large and diverse groups of organisms (i.e., aquatic life,
mammals, etc.). These values may therefore be over- or under-protective of certain local
species and/or populations. It is unlikely that this assessment underestimates risk because
conservative approaches are used where appropriate, and any uncertainties are probably
biased towards over-protection.

Science and scientific investigations can not prove any hypothesis beyond doubt. The scientific
method is instead based on stating hypotheses, testing these hypotheses, and either accepting
or rejecting the hypotheses based on the evidence provided by test data. Test data may
include both high quality data as well as highly uncertain data. Cause and effect relationships
can be inferred from these data, and evidence can support hypotheses, but cause and effect
relationships can rarely be proven regardless of the quality of the data. The risk assessment
summary presented below discusses the results testing the three primary hypotheses
presented in the Problem Formulation stage of the ERA.

These hypotheses are tested by using an approach that provides support for either rejection or
acceptance of the proposed hypotheses. No data are conclusive. Even site-specific effects
data, for example, are subject to concemns of representativeness because test species and
conditions may not represent actual conditions. More general literature-based toxicity data may
not be sufficiently applicable to the site being investigated. There are also concerns about
laboratory-to-field extrapolation of effects data. Taxa-to-taxa extrapolations are a concermn as
well. All effects data are therefore subject to some degree of uncertainty. Confidence in the
ability of selected effects data to assess potential for ecological risks varies for each data value
selected. While each and every effects data value used in this and every other ERA is
associated with some degree of uncertainty, it is the general trend described by the
comparisons between exposure concentrations and effects concentrations, and the overall
confidence in such comparisons, that are most important.

The impact of cumulative risks or effects from exposure to multiple chemical stressors is
another area of uncertainty in the ERA. As stated previously, it is generally assumed that risks
from individual chemical stressors are additive. This assumption is based on limited data where
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the effects of exposures to multiple chemicals were investigated. The actual impact of
exposure to multiple chemical stressors on ecological receptors is unknown because additive
toxicity has not been confirmed for most chemical combinations.

Finally, the risk characterization method itself can contribute to uncertainties in the ERA. The
simplified approach used here to calculate risks, termed the quotient method, is a useful
screening-level approach that may not be appropriate for more complete investigations. The
uncertainties common to this method are minimized in this ERA by evaluating multiple sources
of data for deriving appropriate effects data rather than relying on a single data source.
Quantitative effects data used in this ERA include a variety of criteria, thresholds,
recommended safe values, and effects concentrations that are selected for use based on
relevance and acceptability.

4.3 Summary and Conclusions of the Ecological Risk Assessment

Risks to ecological receptors are summarized below, within categories designated as LOW
RISK and NO RISK. No sources of MODERATE or HIGH RISKS are identified for this ERA.
The differentiation of LOW and NO RISKS is used to evaluate the re/ative risks associated with
specific stressors compared to all other potential contributors to risk. These designations are
based on both the quantitative risk estimates presented previously and best professional
judgment.

LOWRIS

[ Sensitive aquatic biota such as benthic invertebrates can be adversely affected by direct
contact with surface water in the creek adjacent to Area 7. The only COPC of concemn
in water at this location is:

1,1,1-trichloroethane
(] Similar organisms may be additionally at risk from direct contact with creek sediments.
Major sediment-associated COPCs at this location include:

benzo(a)anthracene
methoxychlor
chrysene
NO RISK
[ Aquatic and semi-aquatic organisms do not appear to be at significant risk from any
other COPCs identified at this site.
L Consumers of aquatic and semi-aquatic organisms (e.g., piscivorous birds, omnivorous

upper trophic level predators), represented by belted kingfisher and red fox,
respectively, do not appear to be at significant risk.
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The primary hypotheses for this ERA, initially presented in the Problem Formulation phase of
the ERA, are re-evaluated here and used to help summarize risk conclusions. These are
discussed below:

Chemical contaminants are not present in surface water or sediment onsite or adjacent
to the site

Exposure data support the REJECTION of this hypothesis because contaminants have been
detected in creek water and sediments.

The concentrations of chemical contaminants are not sufficiently elevated to impair the
survival, growth, or reproduction of sensitive ecological receptors

Effects data support the REJECTION of this hypothesis because a limited number of chemical
contaminants are present in surface water or sediments at concentrations sufficiently elevated
to elicit adverse effects in sensitive exposed receptors.

Known or potential ecological receptors are not sufficiently exposed to chemical
contaminants to cause adverse population-level or community-level effects

The integration of exposure and effects data suggest that certain types of ecological receptors
(e.g., benthic invertebrates) may be low levels of risk under certain exposure scenarios (e.g., if
they reside primarily in contaminated areas. This hypothesis can not therefore be
UNCONDITIONALLY ACCEPTED based on available data. The evidence presented in this
ERA suggests that this hypothesis should be REJECTED for portions of the creek where
contaminant concentrations exceed risk-based thresholds. It is therefore considered prudent to
REJECT this hypothesis for limited and specific locations.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION S

DATE: Septemiber 2, 1999

SUBJECT:  Southeast Rockford December 16, 1998 Sampling Preliminary Analytical Results

FROM: John Frank, Ecology Technical Cerser Intem, Superfind Division, Remedial Response Section 1
Brenda Jones, Ecologist, Superfind Division, Remedial Response Section 1

TO: Jery Willman, Project Manager, Illinots Environmental Protection Agency

“The purpose of this memo is to provide comments to the Illinois Environmental Protection Agency and Russell
Hant, USEPA regarding the Southeast Rockford December 16, 1998 Sampling Preliminary Analytical Results.

The maximum concentration of each analyte was compared to an ecological screening benchmark obtained from
one of several sources. The results of this analysis as well as the benchmark sources are contained in Tables 1 and
2. Because this is a preliminary screening of potential ecological risk, a conservative approach is waranted.
Consequently, maxirmum concentrations of contaminants were evaluated and the lowest (most conservative)
screening benchmark was used.

Of'the 41 analytes found at detectable levels in sediment for which ecological screening benchmarks are available,
16 exceed the appropriate benchmark. Most analytes that exceed benchmark values are polycyclic aromatic
hydrocarbons (PAHs). Refer to Table 1 for more details on sediment contaminants.

Of the 34 analytes found at detectable levels in surface water for which ecological screening benchmarks are
available, 8 exoeed the appropriate benchmark. Most analytes that exceed benchmark values are metals. Referto
Table 2 for more details on surface water contaminants.

The exoceedance of many of the benchmarks for both sediment and surface water suggests that additional sampling
is justified in order to firther characterize the potential ecological risk at the site.

As stated in the previous memo, USEPA has been provided with very little information regarding the ecological
setting of the site. Therefore, it is difficult to ascertain what possible receptors are at risk as well as the ecological
significance of the site itself.

Please address any comments or questions to John Frank (312-886-7180, frank.john@epa.gov) or Brenda Jones
(312-886-7188, jones.brenda@epa gov).

cc: Russell Hart
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TABLE1

SAMPLE | ANALYTE MAX CONC. BENCHMARK (mg/kg)
(mghg)
X101 Naphthalene 0.063 (' 0.0346 (Canada interim;
Florida threshold)
X101 Aocenaphthene 0.170(*) 0.00671 (Canada interim;
Florida threshold)
X101 Dibenzofixan 0.091 -
X101 Fluorene 0.180 (%) 0010
(NOAA lowest threshold)
X101 Phenanthrene 1300 (*) 0.049 (Canada interim)
X101 Anthracene 0240(" 0.03162 (ARCS threshold)
X101 Carbazole 0310 -
X101 Fluoranthene 1.600(*) 003146 v
(NOAA lowest threshold)
X101 Pyrene 1300 (*) 0.04427
(NOAA lowest threshold)
X101 Benzo(a)anthracene 0.690 (*) 0.0317 (Canada interim)
X101 Clrysene 0.740(*) 0.02683
(NOAA lowest threshold)
X101 Benzo(b)fluoranthene 0870 -
X101 Berzo(K)fluoranthene 0340(*) 00272
(NOAA lowest threshold)
X101 Benzo(a)pyrene 0590 (%) 0.0319 (Canada interim)
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X101 Indeno(1 23-cd)pyrene 0440 (%) 001732
(NOAA lowest threshold)
X101 Diberzo(ahanthracene 0.110(*) 0.00622 (Canada interim;
Florida threshold)
X101 Berzo({gh)perylene 0390 (*) 0.170 (Ontario low)
X102 Di-n-butylphthalate 0.110 -
X102 Vinyl chioride 0.028 -
X102 Chloroethane 0014 -
X102 Acetone 0029 -
X102 1,1-Dichloroethane 0.110 -
X102 1,2-Dichloroethane (total) 0.190 .
X102 1,1, -Trichloroethane 0062 -
X102 Trichloroethene 0.004 -
X102 Alumimm 12600.00 58030.00
(ARCS probable)
X102 Barium 10200 -
X101 Calcium 29100.00 -
X102 Cobalt 5.10 -
X102 Chromium (+3 or +6) 1750 26,00 (Ontario low)
X102 Copper 15.10 16.00 (Ontario low)
X102 Tron 1340000 .
X102 Potassium 132000 -
X101 Magnesium 1440000 -
X102 Manganese 25200 460,00 (Ontario low)
X102 Sodium 551.00 .
X102 Nickel 12.10 16,00 (O-strio low)
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X102 Lead 8890 (*) 3020 (Florida threshold)
X102 Vanadium 3120 .

X102 Zinc 78.80 94.15 (NOAA low)
X101 Heptachlor epoxide 0.0026 (*) 0.00060 (Canada interim)

(*) = maximum analyte concentration exceeds ecological screening benchmark

ARCS probable = Assessment and Remediation of Contaminated Sediments (ARCS) Program of National Biological Service
for USEPA Great Lakes National Program Office - Probable Effect Concentration (PEC)
http/Avww.hsrd ol goviecorisk/reports bitrni (sediment report, Table 4, p.17)

Canada interim = Canadian Sediment Quality Guidelines for the Protection of Aquatic Life - Interim Freshwater Sediment
Quality Guidetines (ISQGs)

AW, X sedi htm .

Florida fhreshold = Florida Department of Environmental Protection, Office of Water Policy - Sediment Quality Assessment
Guidelines (SQAGs) Threshold Effect Levels
httpAvww.denstate fusiivm/documentysedimentidefalie hitm (Table 5, p.77)

NOAA lowest threshold = National Oceanic and Atmospheric Administration Screening Quick Reference Tables (SQUIRTS) -
mmmmumwmwaﬂ)

Ontario low = Ontario Ministry of the Environment - Lowest Effect Level
httpmaww hsbombeoviecorisidreports html (sediment repart, Table 4, p.17)
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TABLE 2

Surface Water Contaminant Maximum Concentrations / Ecological Screening Benchmarls

SAMPLE | ANALYTE |MAXCONC.ug1) | BENCHMARK (ug/Ly
S203 bis(2-Ethylhexylphthalate 13.00 .

S202 Vinyl chloride 4800 .

202 Chloroethane 87.00 .

S201 Acetore 1700 .

S202 1,1-Dichloroethene 88.00 .

S202 1,1-Dichloroethane 100000 E, 130000 D |-

202 12-Dichloroethene 170000 E,220000D |-

S202 Chloroform 1000 -

S202 12-Dichloroethane 4000 10000 (Canada)
S202 1,1, 1-Trichloroethane 120000 E, 180000 D 18000.00 (NOAA acute)
S202 Trichloroethene 200 -

201 Tetrachloroethene 1000 -

201 1,1,22-Tetrachloroethane 1000 -

S201 Tohene 1000 (%)’ 2.00 (Canada)

S202 Xylene (total) 2100 -

S204 Ahminm 2790000 (*) 5-10000 (Canada)
S204 Arsenic 149.00 150.00 (AWQC)
S204 Barium 1840.00 .

S204 Beryllium 140 530 (NOAA chronic)
S204 Calcium 217000.00 -

0:\1681IEPA\11110\ECO_RISK\USEPACOM.WFD
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S204 Cobalt 31.00 ]
S204 Chromium (43 or +6) 4690 (*) fox Cr +3 11 (+3), 74 (+6) (AWQC)
S204 Copper 84.90 (*) 9,00 (AWQC)

S204 Tron 52700000 (*) 1000.00 (AWQC)

S204 Mercury 039 0.77 (AWQC)

S204 Potassium 453000 .

S204 Magnesium 7720000 .

S204 Manganese 867000 .

S203 Sodium 11900.00 -

204 | Nickel 46.00 52,00 (AWQC)

S204 Lead 108.00 (%) 250 (AWQC)

S204 Antimony 7.00 (%) 3.0 (NOAA chronic)
S204 Vanadium 90.10 -

S204 Zinc 34000(*) 12000 (AWQC)

1 (*)=madmum analyte conoentration exceeds ecological screening benchmark
2 WQC=USEPA AmbuthinkmedelwQOCunlmCmoum((xx)

Aanadm
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Response to Comments on
The Draft Ecological Risk Assessment for Area 7
Southeast Rockford Source Control Operable Unit

Information Needs and Clarifications

A description of the ecology of Area 7 is not available.

The references provided in Table 6 can be used to obtain specific information on the
study details used to derive effects concentrations. A brief description of the
categories of effects concentrations is given below.

EPA chronic criteria are based on laboratory toxicity studies in which a variety of
freshwater fish, benthic and water column invertebrate species are exposed to
laboratory water "spiked" with a range of concentrations of a specific chemical
toxicant. Chronic tests are short-term tests (generally 48 hours to seven days) with
test endpoints related to effects on organism survival, growth, and reproduction.
Criteria are generated from regression analysis of all test data, with the four most
sensitive organisms having the most influence on the final criterion.

Secondary chronic values were derived by Oak Ridge National Laboratory in a manner
similar to that used by EPA to derive chronic criteria. The primary difference is that
ORNL's Secondary Chronic Values are based on smaller datasets that did not meet
the minimum requirements of EPA.

Threshold effects levels derived by the Florida Department of Environmental Protection
(FDEP) used an approach similar to that used by NOAA to derive Effects Range-Low
(ER-L) and Effects Range-Median (ER-M). These levels are based on coastal marine
and estuarine sediment chemistry and associated biology. Chemical concentrations
predicted to be associated with adverse biological effects are ranked, and ER-L
represents the 10th percentile of ranked concentrations. ER-M represents the median
concentration. FDEP calculates the Threshold Effects Level (TEL), which is the mean
of the 15th percentile in the data set. FDEP also calculates the Probable Effects Level
(PEL), which is the geometric mean of the 50th percentile of the data set. All of these
thresholds are based on effects to a variety of benthic macroinvertebrates.

The equation used to estimate BCF from log Kow is that of Veith and Kosian (1982) in
EPA 1988a. The equation follows:

log BCF = 0.79 log Kow ~ 0.40

As stated in the ERA, the input parameters for estimated maximum daily doses of
bioconcentratable COCs were taken from EPA's Exposure Factors Handbook (EPA
1993). These input parameters include the following:

CDM Carp Dresser & McKee Inc. ERA RESPONSE-1
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Response to USEPA Comments on
Ecological Risk Assessment Report

‘Species

NIR (food)
g/gd

NIR (water). -]

g/gd’

Dictary
Fraction

Belted
Kingfisher

0.33

0.11

0.3Tish
02 inverts

Red
Fox

0.10

0.085

0.6 mammals
025 birds
0.1 plants

0.05 inverts

The concentration of COCs in food items are estimated by multiplying the maximum
COC concentration in exposure media (e.g., surface water, Table 1) by the COC-
specific BCF or bioaccumulation factor (BAF), taken from Table 3 of the ERA.

The reference in the ERA on Page 19 to the EPA-recommended EP approach is
intended only to identify the source of the various sediment thresholds used in the
ERA. The Jones, Suter, and Hall 1997 document was used as a source for several
different types of sediment thresholds, including those based on EPA's recommended
EP approach. The literature reference was not intended to imply that this was an EPA
document.

Choice of Receptors and Media

Early on in the ERA process it was decided by all interested parties that this ERA
should be a screening level ERA rather than a full baseline ERA. This ERA was
therefore focused on the major exposure pathways and most likely contributors to
ecological risk. Not all exposure pathways and receptors were assessed in the ERA,
and inhalation-related exposures that might be caused by VOCs in surface soils, for
example, were not assessed.

Similarly, amphibians were also not directly or fully assessed in the ERA. However,
amphibians are indirectly assessed in the ERA by using water quality criteria and
other surface water benchmark concentrations that in some cases include or are based
on toxicity data associated with amphibian exposures.

Rock River Impacts

As stated above, this ERA was focused on the major exposure scenarios with the
greatest likelihood of contributing to ecological risk. Area 7 was the primary area of
interest for this ERA. Itis agreed that the Rock River is of greater ecological
significance than Area 7. However, little or no useable data existed at the time the
ERA was conducted to assess Rock River impacts.

It was assumed that Rock River impacts would warrant investigation if hazardous
chemicals with significant mobility were expected to be transported offsite via
groundwater discharge or surface water runoff. Data are currently lacking to make
such an assessment, but as indicated by EPA, there does not appear to be a great

CDM  Camp Dresser & McKee Inc. ERA RESPONSE-2
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Response to USEPA Comments on
Ecological Risk Assessment Report

likelihood of offsite transport of those COCs with the highest potential to cause
adverse ecological effects (e.g., pesticides, PCBs).

The assumption that the Rock River is at little risk from site-related contamination is
based on the information presented in Tables 7 (SW) and 8 (SED) of the ERA. Table 7
reveals that the maximum hazard quotient for surface water COCs is 3.3 (1,1,1-
trichloroethane) — no other SW COC has a maximum HQ above 1.0. It must be
emphasized that these are maximum HQs and therefore may overestimate average
risks. This COC may be present in groundwater and there is some potential for
groundwater transport to the Rock River. However, data are currently unavailable to

assess this possibility.

Maximum sediment-associated hazard quotients above 1.0 are limited to
benzo(a)anthracene (6.1), methoxychlor (3.4), and chrysene (2.5). These COCs are
expected to bind strongly to sediments. Offsite migration is therefore most likely only
if significant surface transport of onsite sediments is expected. Again, these are
maximum HQs that may overestimate average or most likely risk. Finally, as stated
above, data are currently unavailable to assess the migration of onsite sediments to
the Rock River.

CDM  Cacnp Dresser & McKee Inc. ERA RESPONSE-3
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APPENDIX B

BACKUP FOR CONTAMINANT FATE AND TRANSPORT ANALYSIS



BIOSCREEN (U.S. EPA 1996) input parameters are listed in Table B.1.1. Most of the values are
based on site-specific observations. Parameters such as soil bulk density (p), K, f,., and solute
half-life (t,,) are from the technical literature. Groundwater half-life values represent the
midpoint of the range of half-lives found in Howard et al. (1991), as shown in Table B.1.2. First-
order decay coefficients are calculated using the equation A = (0.693)/t(,,). Soluble mass
estimates are given in Appendices B.2 to B.5.



e

g i b

Tabie B.1.1

Input Parameters for BIOSCREEN Model Runs for NO ACTION Alternative

Southeast Rockford Source Control Operable Unit
Focused Feasibility Study
Rockford, WWinois

Input.xis — No Action

May 24 2000

Dispersion Biodegradation Source Data
Hydrogeology Estimated Adsorption Solute Sat Source  Source Zone 1%-Order Source  Soluble
Compound K (cm/s) i (f/fty  Porosity, n Plume Length, L, (ft) p(kg/l)  Koll/kg) fo Half-Life, t,z (yr) Thickness (ft) Conc. (mg/L) Half-Life (yn)*  Mass (kq)
AREAS | TCA 1206-03 0.008 025 350 17 110 0.002 094 10 887 10 850
TCA 1.20E-03 0.01 0.20 2500 17 110 0.002 0.94 15 387 20 8,564
PCE 1.20E-03 0.0 0.20 2500 17 155 0.002 15 15 133 >1000 4,146
TCE 1.20E-03 0.01 0.20 2500 17 166 0.002 2.69 15 1,100 6 2,439
1.2-DCE 1.20E-03 0.01 0.20 2500 17 355 0.002 4.04 15 2,333 1 1,312
Xylene 1.20E-03 0.01 0.20 2500 17 260 0.002 0.538 15 124 100 6.366
AREA 9/10W PCE 1.20E-03 0.002 0.25 2500 17 155 0.002 1.50 5 200 50 104
Benzene 1.206-03 0.002 0.25 300 1.7 58.9 0.002 1.00 15 0.023 >1000 17,000
Xylene 1.20E-03 0.002 0.25 300 17 260 0.002 0.54 15 16 >1000 8,278
Methylene Chioride  1.20E-03 0.002 0.25 300 17 1.7 0.002 0.096 15 0.25 >1000 116
TCE 1.20€-03 0.002 0.26 300 17 166 0.002 2.69 15 0.25 >1000 202
2-Methylphenol 1.20E-03 0.002 0.25 300 17 91.2 0.002 0.0219 15 26000 >1000 5
*Vaiue cakculated by BIOSCREEN
Table B.1.1



Table B.1.2
Half-Life (1) and 1*-Order Decay Values for BIOSCREEN Modeling
Southeast Rockford Source Control Operable Unit

Focused Feasibility Study
Rockiord, llinois

[ ] [
Half-Life in Groundwater, ty (yr)® 1%-Order
CAS No. Compound High Low Midpoint Decay, A (yr')®
79-01-6 TCE 4.50E+00 8.79E-01 2.69E+00 0.26
67-66-3 Chloroform 5.00E+00| | 1.54E-01]| | 2.58E+00 0.27
127-18-4 | |PCE 2.00E+00| | 1.00E+00]| | 1.50E+00 0.46
71-43-2 Benzene 2.00E+00| | 2.74E-02| | 1.01E+00 0.68
71-55-6 1,1,1-TCA 1.50E+00 3.84E-01 9.42E-01 0.74
1330-20-7 | |Xylenes (Total) 1.00E+00| | 7.67E-02 5.38E-01 1.29
100-41-4 | |Ethylbenzene 6.25E-01 1.64E-02 3.21E-01 2.16
75-09-02 | |Methylene Chloride 1.53E-01| | 3.84E-02 9.57E-02 7.24
108-88-3 Toluene 7.67E-02 1.92E-02 4.80E-02 14.45
95-48-7 2-Methylphenol 3.84E-02| | 5.48E-03 2.19E-02 31.59
75-35-4 1,1-DCE 3.62E-01 1.53E-01 2.58E-01 2.69
540-59-0 1,2-DCE (Total) 7.92E+00 1.54E-01 4.04E+00 0.17
156-59-2 | [cis-1,2-DCE NL NL #VALUE! #VALUE!
107-06-2 1,2-DCA 1.00E+00 | | 2.74E-01 6.37E-01 1.09
79-00-5 1,1,2-TCA 2.00E+00| | 3.75E-01 1.19E+00 0.58
121-14-2 | 12,4-Dinitrotoluene 1.00E+00 | | 5.48E-03 5.03E-01 1.38
*Source: Howard et al. (1991); based on midpoint of half-life range
NL Not Listed [ 11 [

INPUT.XLS - Halt-Life




Table B.1.3
Aqueous Solubilities and Organic Carbon Partition Coefficients (K<) Used in BIOSCREEN Modeling
Southeast Rockford Source Control Operable Unit

Focused Feasibility Study
Rockford, lliinois

Aqueous Koc
CAS No. Compound Solubility (mg/L)® | | Partition Coeff. (L/kg)® |

79-01-6 TCE 1,100 166
67-66-3 Chloroform 7,920 39.8
127-18-4 PCE 200 155
71-43-2 Benzene 1,750 58.9
71-55-6 1,1,1-TCA 1,330 110
1330-20-7| |Xylenes (Total) 186 260
100-41-4 Ethylbenzene 169 363
75-09-02 Methylene Chioride 13,000 11.7
108-88-3 Toluene 526 182
95-48-7 2-Methylphenol 26,000 91.2
75-35-4 1,1-DCE 2,250 58.9
540-59-0 | [1,2-DCE (Total) 3,500° 35.5°
156-59-2 cis-1,2-DCE 3,500 35.5
107-06-2 1,2-DCA 8,520 17.4
79-00-5 1,1,2-TCA 4,420 50.1
121-14-2 2,4-Dinitrotoluene 270 95.5
*Source: TACO Guidance, IL Adm. Code, Section 742, Appendix C, Table E
Bvalue for cis-1,2-DCE listed [ |

INPUT.XLS —- Sol_Koc
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Soluble Mass EstWRRENIPIKIBI2TCA in Area 4 Soil

Arithmetic meaﬂm{ééﬂfguélp DR AMETERSANR SHQSCREEYN UHTEHM (1995) and
CDM (1997):

SB-202-8 510 mg/kg
SB-4-1-F 360 mg/kg
SB-4-SF 190 mg/kg
MEAN 350 mg/kg

Volume of contaminated soil = 50,400 ft* = 1.43 x 10° L (from Appendix C)
Soi! Bulk Density = 1.7 kg/L
Mass of Contaminated Soil = (1.43 x 10°L) x (1.7 kg/L) = 2.431 x 10°kg

Mass of TCA = (2.431 x 10° kg) x (350 mg/kg) = 850.8 kg (Area 4)



Area 4 TCA -- No Action (SCS-4A and -4B)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone
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Area 4 TCA -- No Action (SCS-4A and -4B)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone
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Area 4 TCA -- Soil SVE (SCS-4C)
Assume source zone conc. and soluble mass reduced by 85% for SVE; plume length decreased by 50%
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Area 4 TCA -- Soil SVE (SCS-4C)
Assume source zone conc. and soluble mass reduced by 85% for SVE; plume length decreased by 50%
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Area 4 TCA -- Soil Thermal Desorp. (SCS-4D)

Assume soluble mass reduced by 99% for thermal desorp; assume leachate conc. remains unchanged @ start of simulation; plume length decreased by 50%
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Area 4 TCA -- Soil Thermal Desorp. (SCS-4D)
Assume soluble mass reduced by 99% for thermal desorp; assume leachate conc. remains unchanged @ start of simulation; plume length decreased by 50%

BIOSCREEN Natural Attenuation Decision Support System SCOU FS Data Input Instructions: o
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Area 4 TCA -- No Action (SCL-4A)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone
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Area 4 TCA -- No Action (SCL-4A)
Assume mean conc. of 2/3 solubility of 1,330 mg/L. present in source zone
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Area 4 TCA -- Limited Action (SCL-4B)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone; assume 70% efficiency for air stripping;
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Area 4 TCA -- Limited Action (SCL-4B)
Assume mean conc. of 2/3 solubility ot 1,330 mg/L present in source zone; assume 70% efficiency for air stripping;
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Area 4 TCA -- Alr Sparging @ GMZ Only {SCL-4C)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone
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Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone

SCOUFS
\Tca-Lechats ~ "

Verslon 1'4' - >1 Enter value dedly..or

cells below. (Tg store

2 Calculate by lir ngrey

Aformuias, hit b elow)

-» 1. caleu

'g;Vanable -—p:Dala used ety odel

q-: “I' enteff

Aorzi

e

Recalculate This

RUN Help Sheet
CENTERLINE RUN ARRAY
Paste Example Dataset
View Output View Output Restore Formulas for Vs,

Dispersivities, R, lambda, other

Assume 90% efficiency for air sparging @ GMZ boundary; no source control instituted;




Area 4 TCA - Reactive Barrier Wall @ GMZ Only (SLC-4D)
Assume mean conc. of 2/3 solubility of 1,330 mg/L present in source zone
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APPENDIX B.3

AREA 7 INPUT PARAMETERS AND BIOSCREEN OUTPUT



Mean_Conc

Area 7 Soil Concentrations Used for Soluble Mass Estimate -- BIOSCREEN
L
f
Concentration (mg/kg)
TCA! After Treatment’ PCE TCE|1,2-DCE (Total)]  Xylene
SB7-14 C 0.049
SB7-14 D 24
SB7-10 A 110 R 16 5.5 49 210
SB7-9 J 0.005] 0.005 0.007 58 0.004 100
SB7-9 E 66 L 100 0.006 7.2 0.006
SB7-23 G 0.011 0.011 0.014 0.011 0.011 0.011
SB7-7 1 0.53 0.53 0.92 0.34 0.26 0.93
SB7-7 F 25 25 24 10 0.97 18
SB7-5 E 26 26 24 3 8.8 8.9
SB7-5 E 5.3 5.3 8.4 0.63 1.7 3.4
SB7-5 B 0.011 0.011 0.029 0.003 0.005 0.011
SB7-22 D 30 30 8.8 0.96 10 19
SB7-8 D 380 Lo 260 130 15 180
SB7-8 ! 1.9 1.9 1.2 0.15 1.3 1.2
SB7-4 E 6.5 6.5 17 2.4 0.7 6.2
SB7-4 H 0.22 0.22 0.095 0.66 0.13 0.049
SB7-19 B 2.2 2.2 1.4 1.4 1.4 13
SB134 C 0.043 0.043 0.029 0.013 0.015 0.016
SB134 B 1.2 1.2 0.031 0.008 0.35 1.1
SB134 A 0.58 0.58 1.5 0.59 1.3 0.011
SB7-201 460 S 23 96 47 190
SB7-202 1.35 1.35 1.35 0.24 9.85
SB7-24 A 110 24 26 110
MEAN CONC. 55.84 6.30 27.04 15.90 8.56 41.51
n 20 16 23 21 20 21
Volume (fta) 3.18E+06 3.18E+06 3.18E+06] 3.18E+06 3.18E+06{ 3.18E+06
L#t® Conv. 28.37 28.37 28.37 28.37 28.37 28.37
Bulk Den. 1.7 1.7 1.7 1.7 1.7 1.7
(kg/L)
Soil Mass 1.53E+08 1.53E+08 1.53E+08; 1.53E+08 1.53E+08| 1.53E+08
| (kg)
Mean Contam. 8,564 967 4,146 2,439 1,312 6,366
Mass (kg)
' Assume soil treatment (ex-situ biopile & thermal desorp.) removes concentrations > 50 mg/kg

7_SOILXLS - Mean_Conc

Page 1 of 1
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Area 7 TCA -- MPE in Source Area + Air Stripping @ GMZ Boundary (SCL-7B)
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Area 7 TCA -- MPE in Source Area + Alr Stripping @ GMZ Boundary (SCL-78)
Assume mean conc. of 2/3 solubility of 1,330 mg/L and 15% removal efficiency for leachate in Source Area
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Assume 70% efficiency for
Ttca_I7b.xs Assume 15% removal efficiency for MPE in soil and leachate in source area;




Area 7 TCA -- Reactive Barrier Wall (SCL-7C)
Assume mean conc. of 2/3 solubility of 1,330 mg/L

i DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CF.NTERLINE (mg/L at Z-O)

5 ,k : Dtstance from Source (ft) : h‘
40 80 120 | 160 | 200 240 280°+| © 320 | 7 2605 |
550467 | 380.929 | 242631 | 133844 | 64.442 | 26561 | 9247 | 2694 | 0652 [ 0131
313.693 120 074 [ 46 553 17.229 ol 6.078 1.975 0.574 . 0.145 0.032 0.006
538.642 | 370.737 E 230.642 { 118173 | 45957 | 6.328 | o,ooqj 0.000 | 0.000 0.000
| L | T |
Oiﬂerbecay == nstantaneous Reaction == No Degradation. .- = Field Data from Slle
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for o ¢ Distance From Source (ft) '
ma Time: '_‘,".’7: : g . ERRR T3 BRI
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Area 7 TCA -- Reactive Barrier Wall (SCL-7C)
Assume mean conc. of 2/3 solubility of 1,330 mg/L

,BIOSCREEN NatraI'Attenuatlon Decislon Support _System n

Verslon 1 A -

SCOUFS

TCA--Barrier Wall _

5. GENERAL

Modeled Area Leng1h' -

Modeled Area Wldth" ‘

! Slmulatlon Tlme

S T

RO
Mu

6 SOURCE DATA

" Source Zohes:

0 0
DA * Inst. React! ¥.1st Onder
M (kg/) Soluble Mass| 8564

. (L/kg) g In Source NAPL, Soil" & ::.

~ Source Thlckness In Sat‘Zone

“ for Zones.1, 2, ;’and 3

- 7:“FIELD DATA FOR COMPARISON

Ob?e#edﬁetﬁane

7TCA_L7C.XLS
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Area 7 PCE -- No Action (SCS-7A) Limited Action (SCS-7B)

4
b
&

: DISSOi.VED HYDROCARBON CONCENTRATION ALONG PI.UME CENTERLINE (mgIL at Z-O)

: -
Distancefrom Source (ft) ’ ‘ . . f

80| 120 | 360 .| 200 240 ;° 360" .| 400 §|

10.980 0.913 0868 | 0.834 0.808 0.750 0735 |

0.252 0.119 0057 | 0028 0.014 0.002 0.001
0422 | 0397 0.381 | 0360 | 0325 0.097 | 0000 |
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" 100 37 :f7 150 - 200
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Area 7 PCE -- No Action (SCS-7A) Limited Action (SCS-7B)
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Area 7 TCE -- No Action (SCS-7A) Limited Action (SCS-7B)

e

DIbSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z 0)

§ Distance fram Source (ft)
40+ |- 80 | 120 160 | 200 | 240 . 360
0034 | 0038 | 0044 | 0053 | 0065 | 0081 0165 | 0212
1stOr 0022 | 0015 | 0011 | 0009 | 0007 | 0.005 0003 | 0002
. inst’Remctigh| 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 , 0000 | 0000
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Area 7 TCE -- No Action {SCS-7A) Limited Action (SCS-7B)
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Area 7 1,2-DCE (Total) -- No Action (SCS-7A) Limited Action (SCS-7B)
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Area 7 1,2-DCE (Total) -- No Action (SCS-7A) Limited Action (SCS-7B)

1SCOUFS
|1.2-0CE-NoLimited Action%
.. RunName.:: |*S3ie¥
Rt 3

TSR .
6. SOURCE DATA ©. : o RS =
%~ Source Thicknes s -al Plane: Source: Look'at
e : ~and Input Concentrations & Widths *
for Zone$ 172,;and3 "7 T -

PRrE

e View of Plume Looking Dovg_;
- Soluble Mass|___ 1312 ) 0 Centrations at ‘
* In Source NAPL; Soilg:: -
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Area 7 Xylene -- No Action (SCS-7A) Limited Action (SCS-7B)

b 117,581 a | 5 | 105
[ 117.581 : ‘ . . ‘ . 0.000
I 111.358 | 75. 47 . . .000 | 0. . 0.000

‘=== stantaneous Reaction ~ ~=®=No Degradation . Flald Dafagmr;r Site
. B CoL ERR . N TR T R C SEg SR

Ca.lculate ~ _ Return to
Animation R o Py E g v Input
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Area 7 Xylene -- No Action (SCS-7A) Limited Action (SCS-7B)

ural: Attenuation Decision Support System B
db;ita'lﬁ'g o

< Modeled Atea Length
’Modeled ArBa Wldth

Hyd
Hydrau"flc:G adien

o 0 00
-7 Ingt: ReactfINYIN 15t Order|’
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| 40 | 80 | 120 | 160 | 200 | 240 | 280 | 320 | 3¢0 | 400
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APPENDIX B.4

AREA 9/10 INPUT PARAMETERS AND BIOSCREEN OUTPUT



K )

-

Soluble Mass

Area 9/10W Soil Concentrations Used for Soluble Mass Estimate -- BIOSCREEN

(Data from IEPA file on Sundstrand Plant #1)
Concentration (mg/k
PCE
VE-1 47
VE-2 0.53 0.53
VE-3 1000
VE-4 2900
TRENCH #1 100
TRENCH #2 3500
TRENCH #3 1.4 1.4
MEAN CONC. (mg/kg) 1,078 43.5
n 7
Volume (ft) 2.00E+03| 2.00E+03
LAt® Conv. 28.37 28.37
Bulk Den. 1.7 1.7
(kg/L)
Soil Mass 9.65E+04] 9.65E+04
(k)
Mean Contam. 104 4
Mass (kg)

* Mean contaminant mass if two lowest sample concentrations are included

9W_SOIL.XLS

Page 1 of 1




Area 9/10W PCE -- No Action (SCS-9/10A and SCS-9/10B)
Assume mean conc. of PCE solubility of 200 mg/L present in source zone

108.873
108.873 . 1.584
20.999

Instantaneous Rea

MR AR
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Sheet
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Area 9/10W PCE -- No Action (SCS-9/10A and SCS-9/10B)
Assume mean conc. of PCE solubility of 200 mg/L present in source zone

: 9.9
(R s
%[ 35.0
a5
0.0
3.1
o
A Eﬂ(y)x
4.6E-1_|(beryr,
2
'V,r)
cram
6.3 775
16.6 :
40 ]
7.2 g/L);

¥ ln 'Sdufce NAPWSG"

- [scouFs

g0t

gglif tReACEINE g1
£ Soluble Mass| 104
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Recalculate This
Sheet
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11_SOILXLS

Mean_Conc

Area 11 Soil Goncentrations Used for Soluble Mass Estimate -- BIOSCREEN 1 N _
S e Concentration (mghkg) -
oo'=—o—z=z.ooo . ___]  Benzenej  Xylene| Ethylbenzene, Toluene] _TCE |Methylene Chloride) 2-Methylphenol
SB11-1 200 56 930 55 0.013 0.47
SB11-5 530 150 230 27 55 2 0.39
SB11-6 0.012 tn 0.39
SB11-7 310 64 150 0.41 1.3 0.4
$811-8 1.5 2.9 — 04
SB11-10 2300 590 1400 0.011 1.4 5037
$B11-101 0.01 0.01 3
$B11-110 0.011 0.011 =]
SB128 980 240 470 1.4 1.4 T 0.39
§B811-202 650 120 180 27 27 -
SB11-203 110 20 180 13 13 é 5
= ":t
MEAN CONC. (mg/kg) 1500.00 725.71 177.14]  505.71 17.69 10.20 = 048
n 0 7 7 7 7 10 “ B
=
Volume"® (%) 2.37E+05| 2.37E+05 2.37E+05| 2.37E+05] 2.37E+05 2.37E+05 2.E+0
jos)
L/ Conv. 28.37 28.37 28.37 28.37 28.37 28.37 ©28.37
Q
Bulk Den. 1.7 1.7 1.7 1.7 1.7 1.7 e 17
(kgt) (]
Z,
Soil Mass 1.14E+07| 1.14E+07 1.14E+07| 1.14E+07| 1.14E+07 1.14E+07 1.HE+07
(kg) =
c
-
Mean Contam. 17,110 8,278 2,021 5,769 202 116 5
Mass (kg)
* Contaminated soil volume from Appendix C

Page 1 of 1
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Area 11 Benzene -- No Action (SCS-11A and SCS-11B)
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11B_S11AXLS

Area 11 Benzene -- No Action (SCS-11A and SCS-11B)
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Restore Formulas for Vs,
Dispersivities, R, lambda, other




Area 11 Xylene -- No Action (SCS-11A and SCS-11B)

£

.+ DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERL

2.053
0.005

0.000

Degradation "

e m e

Calculate
Animation
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Area 11 Xylene -- No Action (SCS-11A and SCS-11B)

"|SCOU FS

| Xvlene--No Action ~
L . 3 FRun Name < , ; ey e - B
5. GENERAL ; 5 eb Bl Y - celis below.
" Modeled Area Lengthi —» ' :

3 formulas, hit bt
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.. Inst: React!/
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-
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Area 11 Methylene Chloride -- No Action (SCS-11A and SCS-11B)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL} o 4 7 11 14 18 o PR Ko - ._
No Degrad 0250 | 0245 | 0243 ~ 0239 | 0232 | 0.224 0217 | 0209 | 0201 0194 ~ 0187
1st Order D 0250 | 0118 | 0056 | 0026 0012 | 0006 | 0003 = 0001 | 0001 0000 o
Inst, 0000 - 0.000 ’ 0.000 i_QEQQ ., 0000 | 0000 | o_Qooii‘H 0000 | 0000 . 0000 . 0000 |
Field Data from Sy | 1 : | | | ‘ 7
0250 ! == nstantaneous Reaction ‘I"'"No Degradation i Field Data fm[rr Site . ,i ’,‘%

IR W N0 AT &l I AU

it a1 L

T A: 4
Do 16 e o 32 PR ,
o Distance From Source (ft) o S wT
( ' ' Time: ;- o . S R
i Callcula.ite 15 Years e . Return to Recalculate This - };‘?
‘ Animation = R Input Sheet L&
i E @
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Area 11 Methylene Chloride -- No Action (SCS-11A and SCS-118B)

BIOSCREEN Natural Attenuation Decision Support System  [scouFs |Dm Input Instructions: :
Air Force Center forE Snmental Excellence Ve Version 1.4 " |Methylene Chioride--No Actlo, p1. Enter value dire ;
e o - e L ;. Run Name 2. Calculate by ﬂlli 2
1. HYDROGEOLOG ¥ j?‘ e /:5- = .+ 5, GENERAL o L
Seepage Velocity* - Vs (fyr) . Modeled Area Length* [ 35 (ft) F v
< or - ‘ -+ Modeled Area Width* 100_|(f)- W -
Hydraulic Conducti <5 Simulation 'Time"-r ' 15 ). \ AU
Hydraulic Gradient ' L 3":‘
Porosity 6. SOURCE DATA

Source Thickness in Sat. Zone | 15 |(ft) ’ Vert/cal Plane'Sou o: LOOk at Plume
Source Zones: — and Input ntmtmns & Wldth

2. DISPERSION o

Longitudinal Dispersiyt 138 |(f)  ~_ Width* (ft) ‘Conc. (mgn)* for Zones 1, 2,
Transverse Dispersi ' c . 0 &
Vemcal Dispersivity’s |0 1 0 v
25 | 025 ‘=
0 0 3
" : Source Halflite (see'Help): :
1 100 000 [/R <
nst React. IN”INz1st Order] - o
“Soluble Mass|__116 -
 In Source NAPL, Soil _ 5

¥ 7. FIELD DATA FOR commmsou
; Concentraﬁon mg/L)

¢ rceﬁft) «
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Area 11 TCE -- No Action (SCS-11A and SCS-11B)

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0) . "

% .3 . , Distancéfrom Source (ft)
rvmormon@éf l:00 ] 15| 30| 45 60-%| 75 o0 | tosiifiggno | 13
0.250 0232 | 0201 | 0175 | 0154 | 0136 | 0119 | 0103 | 0088 0073 | O m
0250 | 0112 0046 | 0019 ~ 0008 | 0004 | 0002 | 0001 | 0000 0000 i
0000 ' 0000 | 0000 ( 10.000 | 0.000 0.000 T 0000 | 0000 | 0000 0000 :

] ! : !

1st Order Decay : -"'Instantaneous React/on K ':“u-"NQ_ Degradation - u Fi eld Data from Site

R S s g

sttance From«Source (ft) v
" Time: . S A gEe | S ’
Calculz?te 50 Years . v Return to Recalculate This N
Animation = Input J Sheet

TITESTTAXLS



Area 11 TCE -- No Action (SCS-11A and SCS-11B)

BIOSCREEN Natural Attenuation Decision Support System . [scouFrs | Data Input Instructions: iy ;
Air Fon:e Center forEn' m 'Ial Excellenoe . Version 1.4 . ; TCE--No Action ___ ] -p1. Entervalue dlrectM, .or '
: : g ; Run Name , Y ors, . 2. Calculate by filingidn grey §

)

k]

© 5.6, GENERAL = = o Gl conacumt o | ’ .. cells below. (To re
-« Modeled Area Length' " - ' . formulas, hit butt

... Modeled Aréa Width' ' LW P |

'Slmulatnon Tnme L o) 3 7 - pValue calculafbdgy
B L C2ag: ol (Don't enter’ ;

.. Source Zones:’
Wndth’ (ft) Conc. (mg/L)*

~- Source Halflife (see Hel ):#'

. 00 000 %

~ . Inst’ React: INOT™1st Order

52 Soluble Mass 202
“in Source NAPL, Soil
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Area 11 2-Methylphenol -- No Action (SCS-11A and SCS-11B)

;o - DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

v

Distance from Source (ft)

4 7 11 14 | 18 | 21 25 “|"t.28 32
0077 | 0073 | 0067 ' 0080 . 0053 | 0047 | 0040 | 0034 o, 0029 1
| 0009 | 0001 0000 0.000 0.000 0.000 0000 | 0000 | 0000 |
| 0.000 . 0000 ° 0000 0000 0.000 0.000 @ 0000 | 0000 : 0000 |
d ! s e T A T
_ _ m | | "
=== Instantaneous Reaction lllZovOm.bstm:.o: Cm Field DmR,\S.B Site

oy
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32

e ——————p—
Distance From Source (ft)

. e %

Time:

3
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Area 11 2-Methylphenol -- No Action (SCS-11A and SCS-118)

BIOSCREEN Natura ,'Attenuatlon Decislon Support System SCOU FS |Data Input Instructions:
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